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HOACHUTEJIBHASA 3AITMCKA

[IporpammMa 1O XUMUM Ha YpOBHE CpeAHero olmiero oOpa3oBaHus
paspabotrana Ha ocHOoBe DemepanpHOro 3akona ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii @enepannn», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS
denepanbHOi 00pa30BAaTENBHON MPOrPaMMBI CpEIHEro ooOIero oo6pa3oBaHus
(®OIT  COO), mpencraienHbix B  DenepanbHOM  TOCYAapCTBEHHOM
obpazoBarenpHoM ctagapre COO, c¢ yuérom KoHuenmuu mnpenoiaBaHus
y4eOHOTO mpeaMera «XHUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
Qdenepanyy, pealu3yIOMIUX OCHOBHBbIE OOpa3oBaTelbHBIE MPOTpaMMbl, U
OCHOBHBIX TIONOXKeHUM «Crparernn pa3BuTus BocnuTaHuss B Poccuiickon
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsixenue IlpaBurensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe IMpOrpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1el cTpareruu 00y4eHHUsl, BOCIIUTAHUS U Pa3BUTUSA 00ydarOUIMXCsl CPEACTBAMU
yueOHoro npenmMera «Xumusi» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIM
koHenTyainbHble TosiokeHuss ®PI'OC COO o B3auMO0OYCIOBICHHOCTH IICNIEH,
coliepKaHUs, PE3yJbTaTOB OO0y4YeHHs U TPeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaAMU
0011e00pa3oBaTeNbHON  OpraHu3aIiy, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEPIIAOIIMM HTallOM pean3aliud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
LEJOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOIbI, (HOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJIOBeKa, a TaKKe OKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
30POBBI0 M MNPUPOAHON cpenme. Peammsyercs xummudeckoe 00pa3oBaHHE
00yJaroIMXcsl Ha YPOBHE CPEIHEr0o O0IIero oOpa3oBaHuUs CpelICTBAaMU Y4eOHOTO
npeaMera «XUMHS», COJAEpNKAaHUE UM TIOCTPOCHHE KOTOPOTO OIpEIEeHbl B
nporpaMMe MO XHUMHUU € Y4ETOM cChenudUuKd HAayKu XUMHUU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJIBI M B MaTEPUATBHOW >KM3HH OOIIECTBA, a TaKXKe C Y4ETOM
o0mux 1ened W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero oorero oopasoBanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAyK WUrpaeT ocoOyio poJib B
COBPEMEHHOM IUBUJIM3AIMU, B CO3JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (HOPMUPOBAHKE PAIMOHAIBHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHUE LIEJIOCTHOTO MPEACTaBICHUS 00 OKPYXKAIOLIEM MHUpPE KaK O €IUHCTBE
OpUPOABl U YEJOBEKa, KOTOpoe (OpMHUPYETCS] B XMMUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOIIErO MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOCHHUEM BEIIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU 00JIACTAMH MPUMEHEHUS.



TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbl, HEOOXOJIUMBIM YCIOBHEM YCIIEIIHOTO
TpyJa M KU3HM KaxJIoro uieHa ooOmiectBa. CoBpeMEHHass XMMHSI Kak Hayka
co3ujaTeNnbHas, KAaK HayKa BBICOKMX TEXHOJIOTHM HampaBlieHA Ha PENICHUE
mI00anbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBUM ¢ OOMMMM TEISIMH W TMPUHLIUIAMH CPEIHEr0 OOIIEro
oOpazoBaHust coaepxkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbIil YPOBEHD
M3Y4YCHUS) OPUCHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIMIEKYIbTYPHYIO IMOATOTOBKY
oOydJaronmuxcsi, HEOOXOJUMYI0 WM IS BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIECIIHOTO BKJIKOYEHUS B JKU3Hb COIMyMa, IPOJIOJHKEHUS
00pa3oBaHUsI B Pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocTaBisiomuMu  IpeaMeTa «XUMHs»  SBISIOTCS  0a30Bble  KypChl —
«Oprannyeckas xuMus» U «OOImas ¥ HeopraHWYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CHUCTEMA
3HaHWI MO HEOPTaHUYECKOW XUMUU (C BKIIOUCHHEM 3HAHUW W3 OOIeH XUMUU) U
OpraHn4YecKON XumMuu. POpMHUPOBAHME NAHHOM CHUCTEMBI 3HAHWW NPU U3YYCHUU
npeaMeTa O00€CIeUrMBAET BO3MOXHOCTh PACCMOTPEHHUST BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB ¥ TEOPUN XUMHH.

Crpykrypa coaepxkaHus KypcoB — «Opranmdeckas xumus» u «OOmas u
HEOopraHuveckas XuMus» cpopMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO0/Ja K U3Y4YeHUI0 Yy4eOHOro wmarepuaiga M oOyClIOBIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUM Ha  OMNpeAeTEHHBIX
TEOPETUYECKNX YpPOBHsIX. Tak, B Kypce€ OpPraHMYeCKOW XHMHUU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKOW TEOpUU CTPOEHUSI OPraHUYECKUX
COCMHCHUN, a TaKXke Ha YPOBHE CTEPEOXMMHYECKHMX M  BJIECKTPOHHBIX
MPEACTABICHU O cTpoeHun BemiecTB. (CBeneHHss 00 U3y4aeMbIX B Kypce
BEILIECTBAX JAIOTCS B Pa3BUTUU — OT YTIJIEBOJOPOJOB JIO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIUHEHUW. B Kypce OpraHnMdeckol XWMHUHM TOJIYYarT pPa3BUTHE
c(hopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MpeACTaBICHUS] O XUMHUYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUSA, O XUMUYECKOU pEaKIInu.

[Tonq HOBBIM yrJIOM 3peHUs B mpeaMere «XuMmus» 0a30BOT0 YypOBHS
paccMaTpuBaeTCs W3yYCHHBIH Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKH MaTepuan U (HaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBAX W
XuMu4eckol peakuuu. Tak, B yacTHocTH, B Kypce «OOIas U HeopraHuyeckas
XUMUSD» O0yYarouuMcsl MPEeJOCTaBIsIETCS] BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOMOJOTUYECKUX TMO3UIUH,



riy0Xe TMOHATh HMCTOPUYECKOE HW3MEHEHHE (QYHKIUI STOro 3akoHa — OT
000011210111 H 10 0OBSICHSIONICH M POTHO3UPYIOIICH.

Ennnas cucrema 3HaHUN O BaXKHEWIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a4 TAKKE O XUMHYECKUX PEAKIHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHus jaomnosHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMHU COJIEPKAHUS, HUMEIOIMMHU KyJIbTYpPOJOTHUYECKA W TMPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3U XHMHH C
IPYTMMU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATEIbHOM M MPAKTHYECKOU
JESITEIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XUMHH, TTOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiemMax, CBSI3aHHBIX C XHMMHEW, KPUTUYECKH OCMBICIHMBATh WHGOPMAIUIO U
NPUMEHATh €€ [JIs1 TIONMOJIHEHUS 3HAHWM, pEUIEHUS WHTEUICKTyaIbHBIX U
AKCIIEPUMEHTAJIBHBIX UCCIEA0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOro
npeaMera «XHUMHS» ~ JAHHOTO  YPOBHA  HM3Y4YEHUST OPUEHTUPOBAHO  HA
(opMupoBaHre y 0OYyYarOIIMUXCS MHPOBO33PEHUYECKONW OCHOBBI ISl MOHUMAaHUS
¢unocockux HAeH, TakKuX KakK: MaTepUalbHOE €IMHCTBO HEOPIaHHMYECKOro M
OpraHUYeCKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM U
CTPOEHHEM, I[I03HABAEMOCTh TMPUPOJHBIX SABJICHUM IMyTEM HKCIIEPUMEHTAa U
pelIeHUs] TMPOTHBOPEYUN MEXKIy HOBBIMH (akTaMu ©  TEOPETUYECKUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU YKOJOTUUECKHUX MpoOsieM, a
TaK)Ke MpoO0JIeM cOepexKeHUsT IHEPTETUUECKUX PECYPCOB, ChIPbsl, CO3[JaHUsI HOBBIX
TE€XHOJIOTUN U MaTEPUAIIOB.

B nnane pemeHus 3agay  BOCIHUTAHUS, Pa3BUTUA M COLMAIM3ALINU
oOydJaronuxcsi MPUHATBIE MNPOrPaMMON MO XUMHH TOJAXOJbI K OMNPEEICHUIO
colepkaHUsi M TOCTPOCHUSI TpeAMeTa mpeaycMaTpuBaioT GOpMHpPOBaHUE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUWA, HWMEKOIIMX 0a30BO€ 3HAaYEHUE I
pa3IMYHBIX BHUJOB JESATENbHOCTU: pEIIEHUs MpoOsieM, TOUCKa, aHaau3a W
00paboTku uHbOpMaIK, HEOOXOIUMBIX JJISI TPUOOPETEHUSI OTIBITA MPAKTUYECKON
U UCCJEAOBATEIbCKOM JEATENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B npaktuke mnpernojaBaHus XUMUU Kak Ha YpPOBHE OCHOBHOIO OOLIEro
00pa3oBaHus, TaK U HA YPOBHE CPEIHETO 00IIero 0Opa3oBaHus, IIPU OMPECICHUN
COJICPKATEIIbHOM XapaKTEepPUCTUKHU 1IeJIe HM3y4YeHUs MpeaMeTa HamnpaBICHUEM
NEPBOCTENEHHONW 3HAYUMOCTU TPATUIIMOHHO TNpHU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJnbTypbl. C
METOJNYECKOW TOYKM 3PEHHsI TaKOM IOAXOJ K OIPEACICHUIO LENEH U3Y4YEHHUs
MpeaMeTa SABISIETCS BIOJIHE ONPABIaHHBIM.



CornacHo JaHHOM TOYKE 3pEHHs TJIABHBIMU LIENSIMU M3y4YEHHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) saBusitoTCS:

e (QopMupoBaHuME CHCTEMBl XWMHUYECKMX 3HAHUW KakK BaKHEUIEH
COCTAaBJIAIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOU
JeKaT KIIYEBBbIE MOHATHUSA, QyHIAMEHTAIbHbIE 3aKOHBI U TEOPUHU XUMUH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TMOHWMAHHUE CYIIHOCTU JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJIEHHE C HCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUI O HAyUYHBIX METOAAX MO3HAHUSA
BEIIECTB M XUMHYECKHX peakuuid, HEOOXOIUMBIX Il HpPHOOpEeTEeHUs
YMEHUH OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SIBICHMI,
MMEIOIIUX MECTO B MPHUPOJIC, B IPAKTHUECKOMN 1 MOBCEAHEBHON KU3HHU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSITENLHOCTH, CBA3AHHBIX C HAOMIOICHUEM H
OOBSICHEHHEM XWMHYECKOTO OKCIEPUMEHTa, COONIOJCHUEM  TPaBUI
0e3011acHOr0 OOpaIeHUs C BEIICCTBAMH.

Hapsiny ¢ atuMm, coaeprkaTenbHas XapaKTepUCTHKA LN U 3aa4 U3ydeHUs
mpeaMera B MporpaMMe 1Mo XMMUW YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPHOPHUTETAMHU B CHCTEME cpelHero oomiero obpaszoBanus. Cerogas B
OpernojaBaHUM  XUMUM B OOJblIed  cTeneHu OTHaéress  MpeArnoYTeHHe
OPAKTHYECKONH KOMIIOHEHTE COJep)KaHusg OOydYeHHUs, OPHUEHTUPOBAHHOM Ha
HOJTOTOBKY BBIMYCKHHKA 00I111€00pa30BaTeNIbHON OpraHu3aliy, BIaJCIOIIEro He
HAOOpOM 3HaHWH, a (YHKIMOHAIBFHOW TPAaMOTHOCTHIO, TO €CTh CIOCOO0aMH U
YMEHHUSIMH aKTUBHOTO TOJYYCHHsI 3HAaHUW U MPUMEHEHUS WX B peajbHOU JKU3HH
JUTS peIIeHUs] TPaKTUYECKUX 3a]1ay.

B cBa3u ¢ sTUM npu M3yYEHHM MOpeaMeTa «XUMHUsS» JOMUHHUpYIOLIee
3HaYeHHUE MPUOOPETAIOT TaKKE IENH U 3a]a9H, KaK:

ajanrtanus o0yJaroumxcs K YCJIOBUSAM JMHAMUYHO Pa3BUBAIOLIETOCS MHPA,
dopMupoBaHHE  UHTEIUICKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPAMOTHBIX
pEIIeHNI B KOHKPETHBIX KU3HEHHBIX CHUTYAIUsAX, CBSI3aHHBIX C BEIICCTBAMU U UX
IPUMEHEHHUEM;

dopmupoBaHne 'y OOy4yaromMxcs KIIIOYEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), UMEIOUIMX YHUBEPCAJIbHOE 3HAUYCHHUE ISl Pa3IMYHbIX BUIOB
NeSTEeILHOCTH: PENIeHHs MpoOJieM, MOMCcKa, aHadn3a U 00paboTku MHGOpPMAIIHH,
HEOOXOIMMBIX JJIsI TPUOOPETEHHs OIbITa JEATEIBHOCTH, KOTOpas 3aHHMaeT
BA)XHOE MECTO B TMIO3HAHMM XHMHH, a TaKXkKe g OLUEHKHM C MO3ULUN
AKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX
MIPOLIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPELLY;



pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaTbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEHN 00y4arOIIMXCsl: CIOCOOHOCTH CaMOCTOSATENIbHO MPUOOPETATh HOBBIE
3HAHUS 110 XMMHUHU B COOTBETCTBHH C )KU3HCHHBIMHU MOTPEOHOCTSIMU, UCIIOIH30BATh
COBpeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJOTHH JJII TIOWCKA W aHAJIn3a y9eOHOU U
HayYHO-TIOMYJISIPHOM HH(POPMAITUN XUMHUYIECKOTO COJICPKaHUS;

(dbopMHpOBaHUE U PA3BUTHE Y 00YUAIOIIUXCS ACCOIUATUBHOTO U JIOTUYECKOTO
MBIIIJIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE 0COOEHHO
HEOOXOAWMBI, B YAaCTHOCTH, NPH IJIAHUPOBAHWH W TPOBEACHUH XHUMHUYECKOTO
AKCIICPUMEHTA;

BOCIIUTaHUE Yy oOOydarommxcss YOEeKIEHHOCTH B  T'YMaHHCTUYECKOU
HAINPaBJICHHOCTH XMMHH, €€ BaXHOM POJM B PEHICHUHM IJIOOANBHBIX MPOOIIeM
PaIMOHAIIBHOTO MPUPOJIONOJIB30BAHUS, TTOTIONHEHUS YHEPTETUUECKIX PECYpCOB U
COXpaHEHUSI TPHUPOIHOTO PABHOBECHs, OCO3HAHUS HEOOXOIAMMOCTH OEpPEKHOTO
OTHOIICHUSI K TIPUPOJE M CBOEMY 3J0POBBIO, a TaKKEe MPUOOPETEHHUS OIBITA
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM I TPUHSITHS TPAMOTHBIX DEIICHU B
CUTYaIIMIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yueOHOM miaHe cpeaHero oOmero oOpa3oBaHHs NpPEeIMET «XUMUD)
0a30BOTO YPOBHS BXOJHT B COCTaB MPEAMETHOU 00sacT «EcTeCTBEeHHO-HAYUYHBIC
MIPEIMETHI.

OO611ee ynciio 4acoB, OTBEIEHHBIX JIsl U3YyYEHUs XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oOrero odpazoBaHus, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 yac B Henernto).



COILEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHNYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMUM

[IpenMer opraHMYecKON XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUYCHHE B
MOJIYYEHUH HOBBIX BEIIECTB M MATEPUAIOB. T€Opus CTPOEHUS OPraHUYECKHX
coequHeHnit A. M. bBytnepoBa, e€ ocHoBHbIE mon0keHHsI. CTPYKTypHBIE POPMYJIBI
OpraHuYecKux BemecTB. ['omonorusi, wu3oMepus. XHUMUYECKas CBiI3b B
OPTraHUYECKUX COCAUHEHUAX — OJUHAPHBIE U KPATHBIE CBS3HU.

[IpeacraBnenue o kiaccuduUKalMy OpraHUYecKuX BemiecTB. HomeHknaTypa
OpraHUYEeCKUX COCIMHEHUN (CHCTeMaThyeckas) M TpUBHAJIbHBIE Ha3BaHUA
BOXKHEUIIINX MPEACTABUTENECH KIACCOB OPraHMYECKUX BEIIECTB.

DKCNEPUMEHTAIBHBIE METOJbl W3YyYE€HU BEHIECTB M HX IPEBPAIICHUN:
O3HAKOMJIEHHE C O0pa3laMyd OpPraHMYeCKHX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICJTUPOBAHUE MOJIEKYJ OpPTraHWYECKUX BEIIECTB, HAOIIOICHUE W
ONMCAHUE AEMOHCTPAILMOHHBIX OMBITOB IO MPEBPAIIEHUIO OPTaHUYECKUX BEIIECTB
MIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHMW psaA. MeraH W 3TaH —
MPOCTEUIIINE TPEICTABUTETN AQJIKaHOB: (PU3MUYECKHE U XUMUYECKHE CBOMCTBA
(peakuuu 3aMeIIEHUs] U TOPEHMs), HAXOXKICHUE B TMPUPOJE, MOJYyYEHUE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUHN pAll. DTUIIEH U MPOMUIEH —
MPOCTEUIINE TPEICTABUTENN QJIKEHOB: (DU3MUECKHE M XUMHUYECKHE CBONCTBA
(peakuuu  TUAPUPOBAHUS, TAJOTCHUPOBAHUS, THApPATAIIMH, OKHUCICHHUS W
MOJIMMEPHU3ALINH ), TIOJTYYCHUE U TPUMEHEHHUE.

Ankaauensl: OyrtagueH-1,3 u MetunOyraaueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMHYECKUE CBOMCTBA (peakuusi noiaumepusanuu). [lomydeHne CHHTETUYECKOTO
KayudyKa W pEe3UHBI.

AJIKMHBI: COCTaB U1 OCOOCHHOCTU CTPOCHUSI, TOMOJIOTUUECKUHN Psl. ALICTUIICH
— TMPOCTEUINNIA TIPEJICTABUTENb AQJIKWHOB: COCTaB, CTpOCHHUE, (UUYECKUE W
XUMUYECKUE CBOMCTBA (pEakiMu THAPUPOBAHUSI, TAJOTCHUPOBAHUS, TUIpATALIUH,
TOPEHHUS ), OJyYEHUE U TPUMEHECHHUE.

Apensl. ben3on: coctaB, cTpoeHue, (pU3NUECKHE U XUMHUYECKHE CBONCTBA
(peakuu rajaoreHupOBaHUS U HUTPOBAHUSA), MOJyYE€HUE U TpUMeHeHue. Tonyon:
cocmas, cmpoeHue, (uauueckue U  XuMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsl U HUMPOBAHUs), NoayuyeHue u npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTHMyeckas CBSI3b MEXKIY YIVIEBOJOPOAAMH, NPHUHAMISKAIIUMH K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKM YriaeBOAOPOAOB. I[IpHpomHBIM ra3 W MOIyTHBIE
HeTsaHbie Ta3pl. HegTh u e€ mpoucxoxaenue. Crnocodbl mepepaboTku HedTu:
MIEPErOHKa, KPEKUHI (TEPMUYECKHM, KaTaJIUTHYECKHil), nuposn3. IIpoaykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIH
yToJib U IPOAYKTHI €0 MepEpPadOTKH.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M HUX IPEBpAIICHUIL:
O3HaKOMJIGHHE C O00pa3laMH IUIacTMacC, KaydyKOB U PE3UHBI, KOJJICKIUH
«Hedpte» u  «Yromp», MOAETUPOBAHUWE  MOJEKYJI  YIJIEBOJOPOJIOB U
raJIor€HONPON3BOIHBIX, IIPOBEICHUE MPAKTUYECKOW PabOThI: MOJYyYEHUE 3TUIICHA
Y U3yYEHUE €TO CBOMCTB.

Pacuérnrie 3agaun.

Bbruncnenuss 1o ypaBHEHMIO XUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTa PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

KucJiiopoacoaep:kamue oprann4ecKue CoOeAUHECHUS

IIpenenbHbIE OQHOATOMHBIE CHUPTBL. METaHOI W 3TAaHON: CTPOCHHE,
(¢usznyeckue MU XHUMUYECKHE CBOMCTBA (pEaklUM C aKTHUBHBIMU METaJUIaMH,
raJIOr€HOBOJOPOJaMH, TOpPEHUE), NpUMEHEHuEe. BoaopoaHble CBA3M MEXKIY
MOJIEKYJIaMHU CITUPTOB. /[elicTBHE MEeTaHOa U 3TaHOJIa HA OPraHN3M YeJIOBEKa.

MHoOroatroMHble  COUPTBHL. OJTWJIEHIJIMKOAbL M  [JIMIEPUH: CTPOEHHUE,
(¢u3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEWUCTBHE CO IIEIOYHBIMU
MeTa/llaMH, KaueCTBEHHas PEaklus Ha MHOIOAaTOMHbIE CHMpThI). [lelicTBue Ha
opraHusM uenoBeka. [ [pumeHenue rauueprHa U 3TUIIEHTJIMKOJIS.

®deHoN: CTpOeHUE MOJEKYJbl, (U3NYEeCKue W XUMHUYECKHE CBOMCTBA.
ToxcuuHnocTh (peHouna. [Ipumenenue denona.

Anpperunpl U kemouvl. DopMalbIeruj, aUeTaIbIETUA: CTPOCHHE,
(¢u3nyeckue U XUMHUYECKHE CBOMICTBa (peaklMM OKHCIEHUS W BOCCTAHOBIICHUS,
KauyeCTBEHHbIE PEAKIUH), IOJTYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE MpeaeiabHble KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCyCHasi KHCJIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMUYECKHE CBOWCTBa (CBOMCTBA,
oOurue Uil Kiacca KUCIOT, peakiusl 3TepuuKalum), MoIydeHHe U MPUMEHEHHE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENIM BBICHIMX KapOOHOBBIX
KHUCJIOT. MblTa Kak COJIM BBICIIUX KaPOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

CnoxHple »¢upbl Kak NPOU3BOAHbIE KapOOHOBBIX KuciorT. [‘maponus
cnoxHbIX 3¢upos. XKupsl. ['naponus xupos. [Ipumenenue xupos. bruonornueckas
POJIb KUPOB.




VYrineBompl:  cocTtaB, KiaccupuKanuMs  yriaeBoAoB  (MOHO-, JOU- W
noJyiicaxapuibl). ['1oko3a — MpocTelmii MOHOCaxapua: 0COOEHHOCTH CTPOEHUS
MOJIEKYJbl, (U3MYECKHEe U XUMHYECKHE CBOWCTBAa (B3aUMOJACHCTBHE C
ruapokcunom Meau(ll), okucnenne ammuadHbIM pacTBOopoM okcuga cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHE TJIFOKO3bl), HAXOXKICHHE B NPHUPOAE, TPUMEHEHUE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupojanbie noauMmepsl. CTpoeHHe Kpaxmaia U
nemnono3sl.  dusndeckne M XMMHYECKME CBOWCTBA Kpaxmana (THIpoJu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M WX IPEBpPALICHUM:
OpoBeieHHE, HAOJMIOJCHUE W OINMCAaHUE JEMOHCTPALlMOHHBIX ONBITOB: TOPEHHUE
CHUPTOB, KAUECTBEHHBIC PEAKLUU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJIa
okcuznoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJEHCTBHE TJIUIIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PaCTBOPOM OKCHA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumojeiicTBUEe Kpaxmana C HOJOM),
IPOBEICHHE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTHI.

Pacuérnrie 3agaun.

Bbluucnenuss mo ypaBHEHMIO XHMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTa PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcoaeprkamme OpraHuuecKue COEUHEHMS.

AMMHOKHCIIOTHI Kak amM(pOTepHbIE OpraHuueckue coequHeHus. duznyeckue
U XMMHUYECKHE CBOMCTBAa aMUHOKHUCIIOT (Ha MpUMepe TiaullMHA). buojoruueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTunpl.

benku Kak NOpHUpPOIHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. llepBuuHas,
BTOpUYHAsg M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, IEHATYpALHsl, KAYECTBEHHBIE PEAKIIMHU Ha OEJIKU.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB M WX IPEBpALICHUIL:
HaOJII0/IEHUE U ONHCAaHUE IEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OeKOB IpU
HarpeBaHuy, [IBETHHIC PEAKIIUU OEIIKOB.

BbicokomouiekyJIsIpHbIE COeTUHEHUS

OCHOBHBIE MOHATHS XWMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MMOJIUMEPU3ALNU, CPEAHSS MOJIEKYJIIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COCAUHEHUN —
MOJIMMEPHU3ALIMS U MTOTUKOHACHCAIHS.

OKCHepUMEHTAIbHbBIE METOJbl M3YYEHHS BEIIECTB M HUX IMPEBpaICHUN:
O3HAaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
KAay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peann3zanust MeXNpeaMETHBIX CBSI3€M MIPU U3YYEHUU OPTaHUYECKOW XHUMHUU B
10 xnacce ocCylIeCTBIETCS 4Yepe3 HCIOIb30BAaHHE KaK OOIIMX ECTECTBEHHO-
HAYYHBIX TOHSTHM, TaK W TOHSATUW, SBISIIOMIMXCS CUCTEMHBIMHU IS OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01re ecTeCTBEHHO-HAyUYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (PakT, rUnoTe3a,
3aKOH, TEOpHs, aHAIW3, CUHTE3, KJIacCU(pUKALMS, MEPUOAUYHOCTh, HAOIIOJCHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

®u3uka: MaTepus, DOHEpPrus, Macca, aTroM, DJJEKTPOH, MOJEKYJa,
SHEPreTUYECKUIl YpPOBEHb, BEILIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSIHHE
BEIIECTBA, (PU3MUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTUBHbIE BenlecTBa (O€IKH, YIJIEBOJIbI, KHUPBI,
(epMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE TOPO/BI, MOJE3HbIE UCKOIMAEMBIE, TOIUIUBO,
pecypcehl.

TexHOonorus: INHUILEBbIE NPOAYKTHI, OCHOBBI PAalMOHAJIBHOIO IHUTAHUI,
MOIOIIME CPENICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHUE ITPENapaThl, MaTEpUabl U3
HWCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMMHU

XAMUYECKHM dIeMeHT. AToM. Snapo aroma, H30TONBL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIC OpOHTaIH, S-, P-, d-
aneMeHThl. OCOOCHHOCTH pacIpe/iesieHUs JIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. IIEKTPOHHAS KOH(UTYpAIHS AaTOMOB.

[Tepnoanueckuii 3akoH U [lepuonnyeckas cucreMa XMMUYECKUX DJIEMEHTOB
. 1. MenneneeBa. Csi3b nepuoanyeckoro 3akona u Ileproauyueckoil CUCTEMBI
xuMmudeckux a3ieMeHToB J[. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpPUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XUMHYECKUX DJJEMEHTOB U
00pa3yeMbIX MMHU MPOCTHIX M CIOXKHBIX BEIIECTB MO TPYyIIaM U MEePUOaM.
3HaYEHHE NEPUOUUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XHMHYECKas CBsI3b. BUIbl XMUMHUYECKON CBSI3U
(KoBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTaJIMyeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJICHTHOM XHMMHYECKOW CBsI3u (OOMEHHBII M JOHOPHO-
aKuenTopHslii). BomoponHas cBsa3b. BaneHTHOCTb. DIEKTPOOTPUIATENBHOCTb.
Crenenb okucieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJISPHOTO M HEMOJEKYJSIPHOIO  CTPOEHHMs.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIUIMUYECKUX PEIETOK. 3aBUCUMOCTD
CBOKMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

Ilonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBast 10Ji BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COECIMHEHUM. Howmenknatypa
HEOPraHWUYECKUX BEIIECTB. ['eHeTuyeckas CBSI3b HEOPraHWYECKUX BEILIECTB,
IIPUHAJIEKAIUX K Pa3JIMYHBIM KJIaCCaM.

Xumuueckass — peakuus. Knaccupukanuss XMMHYECKMX — peakIuil B
HEOPraHWYECKOM M OPraHWYeCKOM XHWMHMH. 3aKOH COXPAHEHMS MacChl BEIIECTB,
3aKOH COXPAHEHMS U MPEBPAILEHUS SHEPTUN TP XUMHYECKUX PEAKIIHSX.

CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT pa3IMyHbIX (akTopoB. OOpaTuMbIe
peakmuu. XuMHUYECKOe paBHOBecHe. DaKTOpbI, BIMAIOIIKME HA COCTOSHHE
xumMuueckoro paBHosecus. [Ipunnnn Jle [latense.

OnexTponutuyeckas aquccounanus. CunbHble U ciaalble 35ekTpoauTsl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCasi, HEUTpaIbHas, EJI0YHA.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB M HX IPEBpALICHUIL:
neMoHcTpanus Taonui «lleproguyeckas cucrema XUMHYECKUX 3jieMeHToB JI. .
MenneneeBa», U3ydeHHE MOJeENEeH KPUCTAIMYECKUX PEIIETOK, HAOIIACHUE U
ONKCaHUe JEMOHCTPALMOHHBIX U J1a00OPaTOPHBIX OMBITOB (Pa30XKEHUE MEPOKCUIA
BOJOPOJA B MPUCYTCTBUM KaTaIU3aTOPa, ONPEIEICHUE CPEABI PACTBOPOB BEIIECTB
C TIOMOINIBIO YHUBEPCAJIBHOTO HWHIUKATOpa, PpEaKIUU HMOHHOrO OOMEHa),
IpOBEJCHUE NPAKTHUECKON paboThl «BiusiHue pa3nuuHbIX (pakTOpoOB HA CKOPOCTh
XUMHUYECKOU pEaKLIUm.

Pacuérnrie 3agaun.

Pacuétsl 10 ypaBHEHUAM XHMHYECKUX pEaklWil, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACYETHI, PACUYETBI C HMCIIOJIB30BAHUEM IIOHATUS «MaCCOBAst
JIOJIsI BELIECTBAY.

Heoprannueckass xumust

Hemerannel. Ilonoxkenne HemerauioB B llepuomnueckont  cucreme
xuMuueckux sneMeHToB J[. M. MenpaeneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB.
@u3znyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONHMS HEMETAUIOB (HAa NpHUMEpE
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaKHEUIIUX HEMETA/UIOB (TaJIOT€HOB, CEpPhl, a30Ta,
docdhopa, yriepoga U KpeMHHSI) U UX  COEAUHEHMM  (OKCHJIOB,
KHCJIOPOJCOAEPKAIIMNX KUCIOT, BOJOPOAHBIX COETUHEHUN).

[IprMeHeHne BAXKHENIIIMX HEMETAJUIOB U UX COCAUHEHUM.



Meramnel. [lonoxxenne meramnos B Ilepuogndeckor cucTeEMe XMMHYECKHUX
sanemeHToB [I. . MengeneeBa. OcoOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OOmue gusndeckue cBoMcTBa MeTauioB. CIutaBbl METAIIOB.
DNEeKTPOXUMHYECKHUI psAJl HAPSHKEHUI METAILJIOB.

XUMUYECKHE CBOMCTBA BAXKHEWIHUX METAIOB (HATpPUM, Kaluil, KajlbIuH,
MarHui, alfOMUHUH, LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue cnocoObl MonyyeHuss MetauioB. [IpuMmeHeHne meTamioB B ObITY U
TEXHUKE.

OKCHEepUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M HX IPEBpAIICHUIL:
U3ydyeHue Koyuiekuuu «MeTramibl U CIUIaBbl», 00pa3l0B HEMETAIOB, pPELICHUE
HKCIIEPUMEHTAJIbHBIX 3aJa4, HaONIOJIEHHE W ONHCAHME JIEMOHCTPAL[MOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEICTBHE T'MAPOKCHAA ATIOMUHHUS C pacTBOpamH
KHCJIOT U IIEJI0Ye, KaYECTBEHHBIE PEAKI[UU HA KATUOHBI METAJLIOB).

Pacuérnrie 3agaun.

Pacuérbl Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O0OBEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO
13 BELIECTB UMEET ITPUMECH.

XuMHUA U )KU3Hb

Ponp xuMum B oOecrieueHHH 3KOJOTHYECKOM, YHEPTeTHUYECKON W IMHIIEBOM
0€30MacHOCTH, pa3BUTUU MeAuLUHbL. [loHSATHE O HayyHBIX METOJaxX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

IIpeacraBnenrss 00 OOHMMX HAyYHbIX MPUHLUINAX POMBIIUIEHHOTO
IIOJIyYEHHUs] BAKHEUILINX BEILECTB.

YenoBek B MHpe BELIECTB U MATEPUANIOB: BAXKHEHIINE CTPOUTEIIBHBIC
MaTepUalibl, KOHCTPYKLIMOHHBIE MaTepHalbl, KpPACKW, CTEKJIO, KEpamMuKa,
MaTepUaIbl Ul JIEKTPOHUKH, HAHOMATEpUaJlbl, OPraHUYECKNE U MHUHEPAIbHBIE
yI0OpeHusl.

XAMHUS U 3I0pOBbE YEJIOBEKA: IPaBHUJIA MCIOJIB30BAHMS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia 0€30MaCHOTO HCIOIb30BaHUs MpPernapaToB ObITOBON XMMHU
B MOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzamuss  MeXnpeaMETHBIX  CBsi3ed TpU  HM3y4YCHHH  OOmIeH U
HEOpraHn4ecKor xumuu B 11 kiacce oCylecTBIsS€TCS Yepe3 UCIOIb30BAHUE KaK
OoOLIMX €CTECTBEHHO-HAYyYHbIX TMOHSATUH, TaK W TOHSTHH, SBIAIOMIMXCA
CUCTEMHBIMU I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MOHSATHSA: HAyYHbIM (aKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluus, TMEePUOAUYHOCTb, HAOIIOIEHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SIBIICHHUE.



®dusuka: MaTepus, SHEPrusi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH,
M30TOI, paAMOaKTUBHOCTh, MOJIEKYJIa, SHEPTeTHUECKUN YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperatHoe COCTOSIHHE BEIIECTBA, (DU3MUECKHE BEIUYMHBI M €IUHUIBI X
M3MEPEHUS], CKOPOCTb.

buosnorusa: kneTka, OpraHuMs3M, 3KOCHCTEMa, Ouocdepa, Makpo- H
MHKPORJIEMEHTbI, BUTAMHHBI, 0OMEH BEILIECTB B OpraHU3ME.

['eorpadus: MuHEpasbl, TOPHBIE TOPOJbI, MOJE3HBIE HCKOMAaeMbIe, TOILTUBO,
pecypchl.

TexHonorus: XUMHUYECKasi MPOMBIIICHHOCTb, METAJUTYPrusi, MPOU3BOJICTBO
CTPOMUTENIbHBIX MAaTepUaloOB, CEJIbCKOXO3SIICTBEHHOE MPOU3BOACTBO, MHILEBas
IPOMBILUIEHHOCTh,  (papMalleBTUYECKasi  MPOMBIIIJIEHHOCTh,  IPOU3BOJCTBO
KOCMETHUYECKUX IMPernapaToB, MPOU3BOJACTBO KOHCTPYKLHMOHHBIX MAaTEepUasoB,
AIIEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XM
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUSA
OoOyJaronMMucs MPOTpaMM CpemHero oOmero oOpa3oBaHus —(JIMYHOCTHBIM,
METanpeIMETHBIM U TpeIMeTHbIM). HayuHo-MeToaudeckoil OCHOBOW  JUIS
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHHUS IMPOTPAMM CPEIHETO OOIIEero
00pa30BaHMUsl SIBISAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cootBeTcTBUM € CHCTEMHO-IESTENBHOCTHBIM TOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUsS MpenMera «XHWMHs» Ha YPOBHE CPEIHETO
o0u1ero 00pa3oBaHus BbIIEIEHBI CIETYIOIINE COCTABIISAIOLIUE!

OCO3HaHUE OO0YyYaroIMMHCS POCCUHCKON TpaKAaHCKOW HMAEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIHLHOCTH ¥ CAMOOTIPEICIICHHUIO;

HaJIM4YMEe MOTHBALIMU K 00y4EHHIO;

LIEJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUN JMYHOCTU Ha OCHOBE
KJIIOYEBBIX [IEHHOCTEH U HCTOPUUECKUX Tpaauuili 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYdYaloImIMXCsl PYKOBOJCTBOBATHCS B CBOCH
AESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMHU, TMPHUCYITUMH IETIOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJINYUe MPABOCO3HAHUS SKOJIOTMUYECKON KyJIbTYphl U CLIOCOOHOCTH CTaBUTh
LIEJIA U CTPOUTD KU3HEHHBIC IIJIaHBbI.

JIMYHOCTHBIE PEe3yNbTAaThl OCBOCHHS TMpeAMeTa «XHUMHs» IOCTUTAIOTCS B
€IMHCTBE Y4YeOHON ¥ BOCMUTATENBHOW JAESITETbHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOTO Tpa)KIaHCKOro OOIIECTBa, MPUHATHIMH B OOIIECTBE
HOpMaMM U TpaBUJaMH  MOBEACHHUS,  CIIOCOOCTBYIOIIMMH  IpoIleccam
CaMOIIO3HAHUS, CaMOpa3BUTHS W HPABCTBEHHOTO CTAHOBIEHUS JIMYHOCTHU
oOydJaronuxcsi.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeAMeTa «XHUMHs» OTpPaKaroT
c(OPMUPOBAHHOCTh ONBITa IO3HABATENILHON M MPAKTUYECKOW JeSTEIbHOCTH
o0ydaromuxcst Mo peaTn3aliy MPUHITHIX B OOIECTBE IIEHHOCTEH, B TOM YHCIIEe B
JacTu:

1) rpaxIaHCKOro BOCIIUTAHUSI:

OCO3HaHUs 00YYarOIIMMHCS CBOMX KOHCTUTYLMOHHBIX NIPaB U 00S3aHHOCTEH,
YBa)KCHMSI K 3aKOHY U MPaBOMOPSIKY;

NpEACTaBICHUS O COLMANbHBIX HOPMax M MpaBHJIaX MEXKIUYHOCTHBIX
OTHOILICHUN B KOJIJIEKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JE€ATEIBHOCTH MPHU CO3JAAHUU
y4eOHBIX IMPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBIMOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHMUMATh W NPUHUMATh MOTHUBBI, HAMEpPEHHS, JIOTUKY H
apryMEHTBI JIPYTUX MIPU aHATU3€ PA3IUYHBIX BUJIOB YUYEOHOU NESITEIHHOCTH;

2) IaTPHOTHYECKOT0 BOCIIHTAHUS

LIECHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY UM HAYYHOMY HaCIEIUI0
OTE€YECTBEHHON XUMUM;

YBOKEHHUSI K TPOIIECCY TBOPYECTBA B OO0JACTH TECOPUM U MPAKTHUYECKOIO
NPUMEHEHUSI XMMHUHU, OCO3HAHUS TOTO, YTO JOCTUKECHHUS HAYKU €CTh PE3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIUBBIX  OSKCIEPUMEHTAJIBHBIX  IOWCKOB,
MIOCTOSIHHOTO TPy/Aa YUYEHBIX U IPAKTUKOB;

WHTEpeca W TI03HABATEIbHBIX MOTHUBOB B TMOJYYCHUH U TMOCIEAYIOIIEM
aHanu3e MHQPOpPMAIIMU O MEPENOBBIX JTIOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO MOBEICHUSI,

CIIOCOOHOCTH OIIEHUBATh CUTYaIlMH, CBA3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEJACHUE M TOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX W MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUU ATUX
MOCTYTIKOB,;

4) hopMHUpOBaHUSI KYJIbTYPbI 3I0POBbSI:

MOHMMAaHUSl IIEHHOCTEH 3J0pOBOrOo M 0Oe30MacHoro oOpas3a JKU3HH,
HEO0OXOAMMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

coOMIOICHNUs TpaBWJI OE30MAaCHOTO OOpalleHus C BeEUIeCTBAaMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH,

MOHUMAHMS IIEHHOCTH TIPaBUJl HHIUBUAYAIBHOTO W  KOJUJIEKTUBHOTO
0€30I1acHOr0 MOBECHUS B CUTYAIIUSAX, YTPOXKAIOUINUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMsI TOCJICICTBUN W HENPUSITUS BPEIHBIX MPUBBIYCK (yHOTpeOeHUs
aJIKOT0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONW  KOMIIETEHTHOCTHU B  y4e€OHO-MCCIIEIOBATEIHLCKON
NEATEeIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  JIPyrux BHUAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTUE€ B PEIICHUM MPAKTUYECKUX 3a/1ay
COIIMAJILHOM HAIPABIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUCeHHIO Tpodeccrii pa3InyHOro pojaa, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 10 XUMUU;

YBAOXEHHUS K TPYHY, JIOIAM TPyJa U pe3yiabTaraM TPYJIOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHIWBUAYAJIbHOW TPAECKTOPUU
oOpasoBanmsi, Oyaymieli NMpodeccuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) IKOJIOrH4eCKOr0 BOCIIMTAHHS:

AKOJIOTMYECKH 11e71ecCO00pa3HOT0 OTHOIICHHS K MPHUPOJe, KaK HCTOYHHKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIC;

MOHUMAaHHS TJIOOATBLHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM, BIMSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLUAIIBHOM CPEBI;

OCO3HAHHMS HEOOXOAUMOCTH HCIIOJIL30BAHMS JOCTHIKCHUM XHMHH IS
pelIeHUsI BOIPOCOB PAlMOHAIBHOTO MPUPOIONIOIb30BAHUS,

AKTUBHOTO HENPHUATHS JCUCTBUH, TMPUHOCIIIMX BpEI  OKPYKaKOIIECH
IPUPOJIHOM cpejie, YMEHHS IPOTHO3UPOBATh HEOJArompHATHBIE AKOJOTHYECKHUE
MOCJIEICTBUS IPEANPUHUMAEMBIX ICUCTBUM U MIPEIOTBPAIIATH UX;

HAJIMYMS PA3BUTOTIO SKOJOTHUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OITbITa JIEATEIILHOCTHU AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCS MMH B ITO3HABATEJILHOW, KOMMYHHKATHUBHOW W COIUAIBHOU
pakTHKE, CIIOCOOHOCTM ¥ YMEHHS aKTUBHO IIPOTHBOCTOSITH HICOJIOTHHU
xemo(poouu;

7) HEHHOCTH HAYYHOTO TO3HAHHS:

c(hOPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeMU(PUKH XUMUM KaK HayKH, OCO3HaHHs €€ poJu B
GbopMUPOBAHUU PAIMOHATIBLHOIO HAYYHOTO MBIIIJICHUS, CO3/IaHUH 1E€JIOCTHOTO
MIPEACTABICHHUS] 00 OKpPYXAIOIeM MHUPE KaK O €AMHCTBE MPUPOJLI U YEIOBEKA, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH MPOOJIeM COXpaHEHUS
MPUPOJTHOTO PAaBHOBECHS,

yOSKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHHU [IJII  COBPEMEHHOM
UUBWIM3AUA: B €€ TYMAaHUCTUYECKOW HANPABJIECHHOCTA W BAXXHOW POJU B
CO37JaHUU HOBOW 0a3bl MaTepUATLHON KYJIbTYpPBI, PEIICHUN TJI00ATBHBIX MPoOIeM
YCTOWYHMBOT'O PA3BUTHS YEJIOBEYECTBA — CHIPbEBOM, SJHEPTETUUYECKOM, MUIIEBOU U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHU MEAUIIMHBI, 00ECIICYECHUU YCIOBUM
YCHEIIHOTO TpyAa U OKOJOTMYECKH KOMGMOPTHOM KHU3HM KaXKJIOro ujeHa
00I11IeCTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MMO3HAHUS, WCIIOh3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh



MoJIydyaeMble 3HAHMS JUIS aHAIM3a U OOBSCHEHUS SIBICHUN OKPYKAIOIIET0 MUpa U
IPOUCXOAIIMX B HEM U3MEHEHUM, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKJIIOYCHHS Ha
OCHOBE Hay4dHbIX (PaKTOB W HMEIOIIMXCS JaHHBIX C [ENbI0 MOJy4YeHHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIbHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUA IS
penieHus IpooJieM B peabHbIX KU3HEHHBIX CUTYaLIUX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON IEATEIbHOCTH;

FOTOBHOCTM M  CIHOCOOHOCTM K  HENpPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAaHUM MO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEepeca K 0COOEHHOCTSM TpyJla B pa3iMUHbIX cepax mpodhecCuoHaTbHON
JESTEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHHSI YYEOHOro MpeameTa « XUMHs» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HAYUMBIE  JUIsI  (OPMHUPOBAHUS  MHPOBO33PCHUS  OOYyUYaIOIIHUXCS
MEXIUCITUTUTHHAPHBIE (MEXIIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAKAOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa M CHEHU(PUKY METOJIOB IO3HAHUSA,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPIUsl, SIBJICHUE,
MPOIIeCC, CUCTEMa, HAYYHBIN (haKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, KCCIEI0BaHNE, HAOIIOICHNE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCalIbHbIC Y4eOHbIC NEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATUBHBIC,

PErYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH M COIMATILHON KOMIIETEHITUN O0yJarOIINXCS;
CIOCOOHOCTh oOy4Jaronmxcs HCII0JIb30BaTh OCBOCHHBIC

MEXKIUCIUTUITMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIE YYCOHBIC
JNEUCTBHUS B IO3HABATEIILHOW U COLMAIIBHON ITPAKTHUKE.

MeranpeaMeTHble PE3yJbTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JEVCTBUSIMH.

OBJaanenne YHUBEPCAJIbHbIMH Y4eOHbIMH MO3HABATEJIbHBIMH
ACUCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE JeHCTBUS:

CaMOCTOSITeNIbHO  (popMynupoBaTh U aKTyaJIM3UpOBaATH  IPoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPENETATh LENU JESATEIbHOCTH, 3a/aBas MMApaMETPbl U KPUTEPUH HX
JOCTHKEHUS, COOTHOCHTD PE3YJIBTAThI ACATEIBHOCTH C MMOCTABICHHBIMU LIEIISIMU;

KCMOJIb30BaTh MPU OCBOCHUM 3HAHWUW MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJIEJATh XAapPAaKTEPHbIE MPU3HAKA MOHATUM W YCTAHABIMBATH UX B3aWMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIs1 OOBACHEHUS! OTACIBHBIX (PaKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS M KPUTEPUU s KIACCU(PUKALMU BEIIECTB H
XUMHUYECKUX PEAKIIUN;

YCTaHABIMBAaTh MPUYMHHO-CIEICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMH
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHUE pACCYXACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
AQHAJOrUM), BBIABIATH 3aKOHOMEPHOCTH U MPOTHBOPEUYUS B PaccMaTpUBaEMBbIX
ABIICHUAX, (POPMYITHPOBATH BHIBOJBI U 3aKIIOUCHUS;

IPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOIb3YEMBIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJICIIBHBIC MIPEACTABICHUS — XUMUYECKHIM
3HaK (CHMBOJI) DJIEMEHTa, XHUMHuYeckas (OopMyna, ypaBHEHHUE XUMUYECKOU
peaKkuMy — MpU PEIIEHUH Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTHUECKUX 33]ad,
MIPUMEHSATh HAa3BaHHbIE MOJEJIbHBIC MTPEACTABICHUS JIJIS1 BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 6a30BbIe HCCIeN0BaTEIbCKHE eficTBHA:

BJIQJIETh OCHOBAMU METOJIOB HAyYHOI'O MO3HAHWSA BEIIECTB U XMMHUYECKHX
peaKumii;

(GopMyIUpPOBATH LIEIH U 33/1a4U UCCIIEOBAHUS, UCIIOJIb30BATh [TOCTABIICHHBIE
U CaMOCTOSTENIbHO C(OPMYIUPOBAHHBIE BOMNPOCHI B KAuyeCTBE HHCTPYMEHTA
NO3HAHMUSI U OCHOBBI JUIsl (POPMHPOBAHUS TUIOTE3BI MO MPOBEPKE MPaBUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJIETh HABBIKAMU CAMOCTOATENIBHOIO IUIAHUPOBAaHUSA W MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSTENIbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyJIUpOBATH
000011IeHHS ¥ BBIBOJIbI OTHOCUTEIBLHO JOCTOBEPHOCTH PE3YyJIbTAaTOB UCCIEAOBAHMS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJECIAHHON padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEA0BATENIbCKOM U MPOEKTHON
JESITeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
IIOMCKY METOJOB pEUIEHUs MPAaKTHYECKHX 3a7ad, MPUMEHEHUIO PpPa3JIMYHbIX
METOJI0B [TO3HAHUSI.

3) pa6ora ¢ mHpopManmeii:

OPUEHTHPOBAThCS B PA3IUYHBIX MCTOYHMKAX HHpopMmanuu (Hay4HO-
NOMYyJIsSIpHAsE JIUTEpaTypa XUMHYECKOTO COAEpXaHHs, CIpPaBOYHbIE MMOCOOUS,
pecypcbl HTEpHeTa), aHanmu3upoBaTh WUHPOPMALMIO PA3TUYHBIX BUAOB U (HOpPM
IIPEICTABIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh "
HENPOTUBOPEYUBOCTb;



(dbopMynHpOBaTh 3aMPOCHl U TMPUMEHSTH PA3JIMYHBIE METOIbI MPHU TOUCKE H
oToope wuHbOpMAIUK, HEOOXOAUMOW JJISI BBIMOJHEHUs YYCOHBIX 3ajad
OIIPEIICIIEHHOTO TUIIA;

mpuoOpeTaTh OMBIT HCIOJB30BAHUS HH()OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA W PA3TNIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTUMaJbHYIO  (GOpMy  MpeACTaBICHUS
uHopMaru (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIh30BaTh HAYYHBIA SI3bIK B KadeCTBE CpeACTBa IMpu padore ¢
XUMUYECKON WHGOpMAIMe: TPUMEHSITh MEXIpeaAMeTHbIe ((u3udeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, hOpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W  MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA
HaTJISTHOCTH.

OBJajieHUe YHUBEPCATbHBIMA KOMMYHHKATHUBHBIMH J€HCTBUSIMU:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJIaeéMOM TeMbI B X0JIe AUayiora U/uiu
JUCKYCCUHM,  BBICKa3bIBaTh  HWjaeH, (OPMYIUPOBATH CBOM  MPEIJIOKEHUSA
OTHOCHUTEJILHO BBITTOTHEHUS MPE/JIOKEHHOM 3a1a4H;

BBICTYNAaTh C TPE3eHTAIlMell pe3yJbTaTOB TMO3HABATEIBLHOW IEATEIHLHOCTH,
MTOJTYYCHHBIX CAMOCTOSITEIIBHO I COBMECTHO CO CBEPCTHUKAMHM TPU BBHITOJTHCHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIIEOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3aluu y4eOHOro npoekta u (popMyIupoBaTh BBHIBOIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN MYTEM COTJIACOBAHUS TO3HIIMKN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBJajieHHe YHUBEPCAJIbHBIMHU PeryJisiTUBHBIMHY J€HCTBUSIMU:

CaMOCTOSTENIbHO TIJIAHUPOBATh W OCYIIECTBIATH CBOIO IMO3HABATEIHHYIO
NeSTEeIbHOCTh, Ompenelsis e€ Lenu W 3aJadyd, KOHTPOJMPOBATH W IO MeEpe
HEOOXOJAMMOCTH KOPPEKTUPOBATH MpeAjiaraéMblii  adropuT™M JEHCTBUA TIpH
BBITIOJTHEHUM Y4YEOHBIX U HCCIIENOBATEIbCKUX 3aj]ad, BbIOMpaTh HauboJsiee
3¢ (deKTUBHBIA C€MOCOO MX peHIeHHs C YYETOM IMOJNY4YEeHHsS] HOBBIX 3HAHHUHM O
BEIIECTBAX U XUMHUUECKUX PEAKIIHSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOCH NIEATEILHOCTH HAa OCHOBE CaMOaHaJIM3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATHI

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUSI Kypca «OpraHuueckas XUMUS»
OTPaXKaKoT:

c(hOPMHUPOBAHHOCTh  MPEJACTABICHUH O XUMHUYECKOH  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJA XUMHHM B IIO3HAHUMU SBJICHUU



npuponabl, B  (OPMHpPOBAHMHM MBIIUIEHUS H  KYJbTYpbl JHYHOCTH, €€
(YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOAUMOM AJIsl PELLIEHUS] IPAKTUUECKUX 3a]a4
M 3KOJIOTHYECKH OOOCHOBAHHOTO OTHOILLIEHHWS K CBOEMY 3J0POBBIO U MPHUPOJHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHWMMYECKHX  3HAHHM, KOTOpas  BKIJIKOYAET:
OCHOBOMOJIAralle MOHATUA (XMMHUYECKMHM D3JIEMEHT, aToM, O3JIEKTPOHHas
000JI04Ka aTOMa, MOJIEKYJIa, BAJIEHTHOCTb, ANEKTPOOTPULIATEIbHOCTD, XUMUUECKAsI
CBsI3b, CTPYKTypHasi ¢opmyina (pa3BépHyTas M COKpamiéHHas), MOJIb, MOJSpHas
Macca, MOJIApHBIA 0O0BEM, YIIEepOoAHBIA CcKeneT, (GyHKIMOHAJIbHAs TpyIIa,
paguKai, U30MepHsi, U30MEPbl, TOMOJIOTUYECKUM PsAJ, TOMOJIOTH, YIi€BOIOPOIHI,
KHUCJIOPOJ U a30TCOAEpXKalIUe COCIAMHEHUSA, MOHOMEp, IOJUMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUS
opranuueckux BemectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUsI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3bIK XUMHH; MHPOBO33PEHYECKHE 3HAHUSI,
JeXalye B OCHOBE IIOHUMAaHMS IPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
ABJICHUH, (PAKTOJIOTUYECKUE CBEACHHUSA O CBOWCTBAX, COCTaBEe, IOJIYYCHUH MU
0€e30IacCHOM HCIIOJb30BAHUHM BAKHEWIIUX OPraHUYECKHX BEUIECTB B OBITY U
MIPAKTUYECKOU IEATEIIBHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHMI BBISBIIATH XapAKTEPHbIC NPHU3HAKU MOHSITHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOLIUE ITOHATHS NPH
OIIMCAaHHUU COCTABA, CTPOCHMS U IIPEBPALICHUN OPTAHUYECKUX COCAUHEHNN;

c(hOPMUPOBAHHOCTh YMEHHMI HCIOIb30BATh XUMHUYECKYIO CUMBOJIMKY JUJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
(GopMysl OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKHUX PpEaKILUH,
U3rOTaBJIMBATh MOJEIM MOJIEKYJ OPraHMYEeCKMX BEUIECTB JUI1 WUIIOCTPALUU HX
XUMHYECKOTO U ITPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPUHAMIECKHOCTh H3YYEHHBIX
OpPraHUYECKUX BEIIECTB II0 HX COCTAaBY W CTPOCHHID K ONPENCIEHHOMY
KJIacCy/Tpymme COeIWHEHUN (yriaeBOJOPOAbI, KHCIOPOA U a30TCOAECpIKaIlue
COECIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEJUHEHUS), JaBaTh MM Ha3BaHHS [0
cuctematnyeckoi HomeHkiarype (IUPAC), a takxe NpUBOAWTH TpHUBUAIbHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHUYEeCKUX BEUIECTB (ITHJICH, MPONUJIECH, AalleTHJICH,
ATUJICHTJIUKOIb, TIUIEPUH, (EeHo, GopManbAerull, aleTalbJerua, MypaBbUHas
KHMCJIOTA, YKCYCHasi KUCJI0Ta, OJICMHOBAsA KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TJIFOK034,
dpykTo3a, Kpaxma, HeIi0103a, TIUIHH);

C()OPMUPOBAHHOCTb YMEHHUS OIpPENEIATh BHJbl XUMHUYECKOH CBSI3H B
OpPraHUYECKUX COEAMHEHUAX (OAUHAPHBIE U KPaTHbIE);



c(hOPMHUPOBAHHOCTh YMEHHUS TMPUMEHSTHh TIOJIOKCHHUS TEOPUU CTPOCHUS
opranuveckux BemiectB A. M. bytnepoBa juist 00bsiICHEHUS! 3aBUCMOCTU CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHSI MACChI BEILIECTB;

chOPMHPOBAHHOCTh ~ YMEHHH  XapaKTepHU30BaTh  COCTaB, CTPOCHUE,
du3nUecKue W XWMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENCH Pa3IAIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTUJICH, MPOIMWIEH, alleTHIICH,
Oyranuen-1,3, metundyraauen-1,3, O€H30JI, METAHOJ, 3TAHOJ, AITHJICHIJIMKOJb,
rmneprH, GEeHoJ, aneTanbAeTH, MypaBbUHAs W YKCYCHAs KHCJIOTHI, TJIIOKO3a,
KpaxmaJ, HEeJII0JI03a, aMUHOYKCYCHAsI KHCIIOTA), UIUTFOCTPUPOBATh F'€HETUYECKYIO
CBSI3b MEXKIYy HHUMHM YPaBHEHHUSIMA COOTBETCTBYIOIIMX XUMHUYECKHX pPEaKIHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BATh UCTOYHHUKHU YTIIEBOJAOPOIHOTO
Chlpbid  (HE(Th, NPUPOAHBIM Ta3, Yrojib), CHOCOOBI HMX NEPEepadOTKU U
MPaKTUYECKOE TPUMEHEHHUE TTPOIYKTOB MEepepadOTKH;

c(hOPMHUPOBAHHOCTh YMEHHMM MPOBOJUTH BBIUUCICHUS IO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WUIIU IMPOAYKTA
peakIuyu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX
BEIIIECTB WJIU MPOJIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHUHN BIAJETh CHUCTEMOM 3HaHUH 00 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUs, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYEHUH BEIIECTB U
XUMHUYCCKUX SBJICHUHN (HaOJIIOACHUE, H3MEPEHHE, SKCIICPUMEHT, MOJICIIMPOBAHHUE),
WCIOJB30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHUS [JI1 TPUHATUS pEIICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MPaBUiIa MOJb30BAHUS XUMUYECKON
NOCYJI0OM U JTabopaTOpHBIM OOOPYJOBAaHUEM, a TaKXe TMpaBHiIa OOpalleHus C
BEILIECTBAMU B COOTBETCTBHHM C WHCTPYKIMSMU IO BBIMOJHEHUIO JTaOOPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUW TUIAHUPOBATH W BBIMOJIHATH XUMHUYECKUN
AKCIEPUMEHT (IIPEBPAILICHHS] OPTaHUYECKUX BEILIECTB IPU HATPEBAHUHU, IOTYYCHUE
ATUJIEHAa W U3YYEHHE €ro CBOMCTB, KA4eCTBEHHbIC PEAKIMU OPraHUuYECKHUX
BELIECTB, JeHAaTypalusi OEJIKOB MpU HArpeBaHHWM, LBETHHIE pEaKIUU OEJIKOB) B
COOTBETCTBUM C TIpaBWJIAMM TEXHUKH O€30MaCHOCTU TMpU OOpalieHuu ¢
BEIIECTBAMU U JAOOPATOPHBIM OOOPYJOBAaHUEM, TIPEJICTABIATH PE3YIbTAThI
XUMUYECKOTO OKCIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XHUMHUYECKYIO
uH(pOpMaLIMIO, TOJNy4aeMyl0 M3 pPa3HbIX HCTOYHHKOB (CpelcTBa MacCOBOM
uHpopmaruu, UaTepHeT u npyrux);



cOPMHUPOBAHHOCTh ~ yYMEHHH  COONIOAaTh  MpaBWiIa  DKOJOTHYECKU
1eaecoo0pa3Horo TOBEJAEHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEISIX
COXPaHEHHsSI CBOETO 3JI0POBbSI U OKPYXKAIOWIEH MPUPOJHOW CpPEAbl, OCO3HABATH
ONAaCHOCTh BO3JCHCTBUSA Ha >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHUMas cmbica mokazarens [1JIK, moscHsATh Ha mpumepax CrocoObl
YMEHBIICHUS W NPEAOTBPAILLICHUS WX BPEIHOIO BO3JCHCTBUS Ha OpPraHU3M
YEJI0BEKa;

TUIsl OOYJarONIMXCsl ¢ OTPAaHWYECHHBIMH BO3MOXXHOCTSIMHU 3JIOPOBBSI: YMEHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYNMHBIX METOJAX MO3HAHUSI BEUIECTB H
XMMHUYECKUX SIBJICHUN;

JUISL  CIENBIX M CHAa0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpains nisa 3anucu XuMHYeCKUuX

dbopmy.
11 KJIACC

[IpenmeTHBle pe3ynabTaThl OCBOCHHS Kypca «OOImass W HeopraHudeckas
XAMUS» OTPaXaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHMHYECKOH  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHpA, POJM XHMHUU B TO3HAHUU SIBJICHUU
npuponabl, B (OPMUPOBAHUM MBIIUICHUS W  KYJIBTYpbl JUYHOCTH, €€
(YHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM JIJIS PEIICHHS TPAKTHUECKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3JI0POBBIO U IIPUPOJIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOITOJIAraoIye MOHATUS (XMMHYECKUH B3JIEMEHT, aToM, u3oTtom, s-, P-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJIAPHBIA OOBEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAsI CBS3b
(KoBaJIeHTHas!, MOHHAs, METaJUTMYECKasi, BOJAOPOAHAS ), KpUCTAIUTMUECKasl peléTka,
TAMBl ~ XUMHUYECKUX  pPEaKIUH, PaCTBOpP, IJICKTPOJUTHI, HEIIICKTPOIMUTHI,
BJICKTPOJUTUYECKAS JUCCOLMAIINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XHMHYECKOM peakIiuh, XUMHYECKOE€ PaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
BJICKTPOJUTUYECKON JUCCONUAIMM, Nepuoandeckui 3akoH [[. M. Menpaeneesa,
3aKOH COXPaHEHMS] MacChl BEILIECTB, 3aKOH COXPAHECHUS M MPEBPALICHUS SHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMMHH,
MHPOBO33PEHYECKNE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHUS NPUYMHHOCTU M
CUCTEMHOCTH XWMUYECKHX SIBIICHWN, (DAaKTOJOTUYECKUE CBEIICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUU M 0€30MacHOM MCIOJIb30BAHUM BAKHEHIIIMX HEOPTaHUYECKUX
BEILIECTB B OBITY U NMPAKTUYECKON JEATCIbHOCTH YEJIOBEKa,;



c(hOpPMHUPOBAHHOCTh YMEHHU BBISBIIATh XapAKTEPHBIC TPHU3HAKH TOHSITHUH,
YCTaHABIIMBaTh UX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOUIUE IMOHSATHS MPH
ONMCAHUY HEOPTaHNUYECKUX BEILIECTB U UX MPEBPALICHUM;

c(hOPMHUPOBAHHOCTh YMEHHH HCIOIL30BATh XUMHUYECKYIO CHUMBOJUKY IS
coctaBiieHUs (GOpMyNl  BEIIECTB U  ypaBHEHWH  XHUMHYECKUX  PEaKIIH,
cuctematuyeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeHIeCTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHakK, TaméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAS COAA, MUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUH ONPEACIISATh BaJICHTHOCTh U CTEIICHb OKUCIICHHS
XMMHUYECKUX DJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTABa, BUJ XUMHYECKOU
CBs3U (KOBaJICHTHAsl, MOHHAs, METAJUIMUECKasi, BOJAOPOJIHAS) B COCTMHEHUSIX, THUII
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOTO BEIIeCTBa (aTOMHas, MOJICKYJISApHas,
HMOHHAasl, METAJUTNYECKas), XapakTep Cpelbl B BOJAHBIX PacTBOpPaX HEOPraHUYECKHUX
COCIMHECHUIM;

c(hOpMHPOBAHHOCTh YMEHUH yCTaHABIINBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPENeNEHHOMY KJaccy/TpyIie
COeMHEHUN (MPOCThIE BEIIECTBA — METAJLJIBI U HEMETAJIJIbI, OKCHUJIbI, OCHOBAHUSI,
KHCJIOTBI, aM(pOTEepHbIE TUAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI pacCKpbIBATh CMBICH MEPUOIUYECKOro 3akoHa [1.
N. MeHnneneeBa u IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOUTYIO, 0ObSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (PYHKITUU;

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJIeMeHTOB |—4 mepuonoB Ilepmoandeckorn CHCTEMBI
xumuueckux siaemeHToB JI. M. MenngeneeBa, HCIONB3Yys MOHATHS «S-, P-, d-
3JIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSCHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHUUYECKHUX JJIIEMEHTOB U UX COCIMHEHUMU
1o nepuojaaM u rpynnam llepuoanueckor cucteMbl XUMUYECKuX 3neMeHToB /. H.
Meneneena;

c(hOPMHUPOBAHHOCTh YMEHMI  XapaKTepu3oBaTh (OMHCHIBaTH)  OOIIHE
XMMHUYECKUE CBOMCTBA HEOPraHMYECKHMX  BEIIECTB  PA3JIMWYHBIX  KJACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKON CBA3M MEXKIY HEOPTaHWYECKUMH
BEIIIECTBAMU C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(UIIMPOBATh XUMUUYECKHUE PEAKIUU IO
pPa3IMYHBIM TPU3HAKaM (YUCIY W COCTaBY PEAarupyrolux BEHIECTB, TEINIOBOMY
ahdexTy peaknuu, M3MEHEHHUIO CTETICHEW OKHCICHUS DJIEMEHTOB, 00OpaTUMOCTU
peaKkIMM, YYaCTUIO KaTaau3aTropa);

c(hOPMHUPOBAHHOCTh YMEHHMM COCTaBISATh YPABHEHMS PEAKIMA PazTUUYHBIX
THUTIOB, TTOJTHBIC ¥ COKPAIIEHHBIC YPABHEHHSI PEaKINii HOHHOTO 0OMEHA, yUNUThIBAs
YCJIOBHS, TPY KOTOPBIX 3TU PEAKLIUHA UAYT 10 KOHIIA;



cOPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUHU, MOATBEPKIAIONINE
KaueCTBEHHbIM COCTaB pa3IUYHBIX HEOPraHWYECKUX BELIECTB, pPACMO3HABATh
OTIBITHBIM TYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTaHUYECKHUX
BEIIIECTB;

chOpPMUPOBAHHOCTh ~YMEHHH  pacKpbIBaTh CYIIHOCTh  OKHCIUTEIBbHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUNA MOCPEACTBOM COCTABJIEHUS DJIEKTPOHHOrO OaslaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKiuu OT pa3InyHbIX (DAKTOPOB; XapaKTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nenctBus (npuniui Jle [llaTensbe);

c(OPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHUYECKHE IPOIIECCHI,
JeKallie B OCHOBE MPOMBIILIICHHOTO TMOJYYeHHUSI CEpHOM KHUCIOTHI, aMMHUaKa, a
TaKkkKe C(HOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIMMX HAYYHBIX NPUHIUINAX U
HKOJIOTMYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta3oB
MPU XUMUYECKUX PEaKIMsAX, MAcChl BEIIECTBA MU 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe WM 00BEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKIUU
BEIIECTB, TEIJIOBOTO 3 (deKkTa peakinu Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MAacCChl
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MPaBUiIa MOJb30BAHUS XUMUYECKON
MoCcyIol U J1abopaTOPHBIM O0OpPYJOBAaHUEM, a TakK)Ke MpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIHUSMHU IO BBITOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUHN TUIAHUPOBATH U BBIMNOIHATH XHUMHYECKUIN
AKCIIEPUMEHT (Pa3lo’KeHHE MEePOKCHUJIa BOJOpPOAa B MPHUCYTCTBUHM KaTaau3aropa,
OTpe/ieNieHue CpeAbl PAcCTBOPOB BEHIECTB C IOMOIINBI0  YHHBEPCATHHOTO
WHAMKATOPA, BIMSHUE PA3MYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOW pPEaKIvy,
peakiMy MOHHOTO OOMEHAa, KauyeCTBEHHBIC pPEaKIMu Ha Cyib(ar-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 TI0
temam «MeTamie»y U «HemeTannbel») B COOTBETCTBHHM C TMpaBUJIAMH TEXHHUKH
0e30MacHOCTH MPHU OOpallleHUH ¢ BEUIECTBAMHU U JIA0OPATOPHBIM 000PYI0BAHUEM,
NPEICTABISATh PE3yJAbTaThl XUMHUYECKOTO JKCIepuMeHTa B QopMe 3ammcu
YpaBHEHUW COOTBETCTBYIOIIMX peaKiuili u (HOpMyIUpOBaTh BBIBOJBI Ha OCHOBE
ATUX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uH(bOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKAIH, IHTepHET U ApyTHX);



cOPMHUPOBAHHOCTh ~ yYMEHHH  COONIOAaTh  MpaBWiIa  DKOJOTHYECKU
1eaecoo0pa3Horo TOBEJAEHUsT B OBITY W TPYJIOBOM JEATEIBHOCTH B IEIAX
COXPaHEHHsSI CBOETO 3JI0POBbSI U OKPYXKAIOWIEH MPUPOJHOW CpPEAbl, OCO3HABATH
ONAaCHOCTh BO3JICVCTBHS HA KUBBIE OPraHU3MbI ONPEACIEHHBIX BEMIECTB, IOHUMAs
cmbict nokasarensa [IJIK, mosicHATP Ha mnpuMepax crnocoObl YMEHBIICHHS U
MPEIOTBPAILCHUS UX BPEIHOIO BO3/ICHCTBUS HA OPraHU3M YE€JIOBEKA;

JUIS 00yYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 37I0POBbS: YMCHHE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX MO3HAHUSI BEUIECTB H
XMMHUYECKUX SIBJICHUN;

JUISL  CHENBIX M CHAa0OBHIASIIMX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpains nisa 3anucu XuMHYeCKUuX

dbopmy.
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Hroro no pazaeny

13

Pasznen 4. A30Tc011ep>1<amne OpraHu4eCKue COCIUHCHUA

4.1 AMuHBI. AMMUHOKHUCIIOTHI. benku 3
Hroro mo pazneny 3
Pa3nes 5. BoicokomosieKkyIsipHbIe cOeIMHECHUS

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




11 KITACC

KounvecTBO YyacoB JJIeKTPOHHbIE
HanmeHnoBaHMe pa3esioB M TeEM mudpoBLIe
Ne ni/m P Konrpoasubie | IlpakTuyeckue (tucpp )
NMPorpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchl
Pa3nen 1. TeopeTruueckue 0CHOBBI XHMHH
Crpoenue aromoB. [lepuoanueckuii 3aKoH
11 u [lepuoanueckas cucreMa XuMHYECKUX 3
sneMenToB [. 1. MenneneeBa
12 CrtpoeHnue BemecTBa. MHOT0O0OOpasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEaAKIIHH 6 1 1
Utoro no pazneny 13
Pa3nen 2. Heoprannueckasi XuMus
2.1 Merannsl 6
2.2 Hemerams! 9 1
23 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX 5
' BEIIECTB
Hroro no pazaeny 17
Pazgen 3. XuMus M :KH3HL
3.1 XUMHA U )KU3HDb 4
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







HOYPOYHOE INTAHUPOBAHUE

10 KJIACC
KonuyectBo 1yacos DJIeKTPOHHBIE
Ne Hara uudposBbie
Tema ypoka Kontpoanueie | Ilpakruyeckue
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2 coenunennii A. M. bytiieposa, eé 1
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CUHTETUYECKOIO KayuyyKa ¥ PE3UHBI




AJIKHMHEBIL: COCTaB 1 0COOEHHOCTH CTPOCHUA,
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[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

15 MPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
ra3el, HEQTh U MPOIYKTHI €€ IepepadoTKu

16 KonTponbnas pabota mo pazneny
«YTIIeBOJOPOIBI»

17 [IpenenbHbIe OTHOATOMHBIE CITUPTHI:
METaHOI U 3TaHoJ. BogopoaHas cBs3b

18 MHOroaroMHble CIUPTHL: ITUICHTIUKOIb U
TJIALEPUH

19 DeHOJII: CTpOEHNE MOJIEKYITBI, PU3NUECKUE
Y XMMUYECKHE CBOMCTBA, IPUMEHEHUE

20 Anpaeruanl: popmanbaerua u
areTaabJaeTuI. ANeTOH

21 OHOOCHOBHEIE ITPEICIIbHBIC KAPOOHOBBIE
KHUCJIOThI: MypaBbUHAs U YKCYCHas

22 [IpakTryeckas pabora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOW KHCIOTBD)

23

CTeapI/IHOBaH 1 OJICMHOBAA KHUCJIOTHI, KaK
nNpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHCJIOT

24

MBpbL1a KaK COJIM BBICIITUX KaPOOHOBBIX
KHCJIOT, UX MOIOIIIEE JSHCTBHE

25

Crnosxuble 3(Upbl KaK MPOU3BOJIHbBIE
KapOOHOBBIX KMCIIOT. [ MAPOIIN3 CII0KHBIX

3¢upoB

26

JKupsl: ruapOIH3, IPUMEHEHUE,
OMoJIOTNYecKast POJIb KUPOB

27

VYraeBojpsl: cOCTaB, KiIaccuuKanus.
Baxneiimme mpeacraBUTeNH: TIII0K03a,
¢bpyxTO3a, caxaposa

28

Kpaxmai u nemirono3a Kak IpupoIHbIe
IIOJINMEPBI

29

Kontponbnas padoTa mo pazgeny
«Kucnopozacoaepxaniue opraHm4ecKme
coeauHeHus»/ Beepoccuiickas
IpoBepoyHas pabora

30

OO11as XxapaKTepUCTHKA a30TCOAEPKAIINX
OpPraHUYECKUX COCAMHEHUN /
Bcepoccuiickas npoBepouHas pabota

31

AMMHBI: METHIIAMWAH U aHUIUH

32

AMHMHOKHUCIIOTHI Kak aM(pOTEepHBIE
OpraHUYECKUE COCANHEHUS, UX
ouonornyeckoe 3nauenne. [lentuaml.
benku xak npupoaHsie




BBICOKOMOJICKYJIAPHBIC COCAUMHECHUA

OCHOBHBIE TTOHSITUS XUMHHU

33 BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUI L
OcHOBHbIE METO/bI CHHTE3a
34 BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN. 1
[Inactmaccel, KaydykH, BOJJOKHA
OBLIEE KOJIMYECTBO HACOB I10 34

[TPOI'PAMME




11 KITACC

Ne
n/u

Tema ypoka

KoanuecTBo 4acoB

KonTpoabubie
Bcero P
padoTbI

IIpakTnyeckue
padoTbI

Jlara
U3yYeHUS

JIeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalys aTOMOB

[Iepnonnueckuit 3axkoH u [lepnoanueckas
CUCTEMA XMMHUYECKUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOPUEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XHMHYECKHX JIEMEHTOB M UX COCIMHEHUM 110
rpymiaM v nepuojam. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

Crtpoenue BemiecTBa. XUMHUYECKast CBA3b, €€
BH/JIbI; MEXaHU3MbI 00pa30BaAHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b

BaneHTHOCTB. DIEKTPOOTPHUIIATETBHOCTb.
Crenenp okucieHus. BemectBa
MOJICKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAaX.
VIcTHHHBIC U KOJUTOMIHBIC PACTBOPBHI.
MaccoBas 107151 BEelIeCTBa B pacTBOPE




Krnaccudukanusa u HoMeHKIaTypa
HEOpPraHUYECKUX coeuHeHui. ['eneTnueckast
CBS3b HEOPTraHWYECKUX BEUIECTB, PA3TUUHBIX
KJIacCOB

Knaccugukaius XuMHuecKux peakuuii B
HEOPraHWYECKON U OPraHU4eCKON XUMUHU.
3aKOH COXPAHEHUS MacChl BEILIECTB; 3aKOH
COXPAHEHHs U NIPEBPAILECHUS SJHEPIUH IIPH
XUMHUYECKUX PEAKLUAX

Ckopoctb peakuuu. OOpaTuMble peaKkI1H.
XHUMHUYECKOE PAaBHOBECHE

10

[Tpaktuueckas padora Ne 1. «Bnusinue
pa3Iu4HbIX (DAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIIUn»

11

DnekTposuTHYecKas quccounanus. [lonstue
0 BoJiopoHOM mokazarene (pH) pactBopa.
Peakiiuu nonHoro oomena. ['napomnms
OpraHUYECKUX U HEOPTAaHUYECKUX BEIIECTB

12

OKuUCIUTENbHO-BOCCTAHOBUTEIbHbIE
peaknuu. [TonsTre 00 anexkTponuse
pacIuiaBoB U pacTBOPOB COJIEN

13

Kontponbnas padoTa mo pazgeny
«Teoperndeckre OCHOBBI XUMHI»

14

Mertael, ux nonoxxenue B Ilepuoguueckoit
crcTeMe XUMHUYECKUX deMeHToB /], 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOme Gpu3ndecKkue cBOWCTBa
METaJJIOB




15

CrutaBbl METAIUIOB. DJIEKTPOXUMUYECKUH PAJT
HaMpPsHKEHUH METalIOB

16

XHUMHYECKHE CBOMCTBA BAXKHEUIITNX
METaJUIOB (HaTpUid, Kajaui, KaJbI1il, MAarHuH,
ATIOMUHHNA) U UX COCTUHEHUN

17

XUMHUYECKHE CBOMCTBA XPOMA, MEJIU U UX
COEINMHEHUN

18

XUMU4YecKre CBOMCTBA IIMHKA, JKelle3a U UX
COETMHEHUN

19

[IpakTuyeckas padota Ne 2. "Pemenue
HKCHEPUMEHTAIbHBIX 337124 110 TEME
«Metamb»"

20

Hewmeraibl, ux mojio)KeHUE B
[Tepuoanyueckoii CUCTEME XUMHUYECKUX
anemenToB 1. . Menpeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

dusnueckue cBOMCTBa HEMETAJLIOB.
AnoTponusi HEMETaIOB (Ha IpUMeEpe
KHCJIOpOJia, cephl, hocdhopa u yriiepoaa)

22

XHMMHMYECKUE CBOWCTBA raJIOT€HOB, CEPhI U UX
COEIMHEHUN

23

XuMudeckue cBOiCTBa a30Ta, pochopa u ux
COETMHEHUN

24

XHAMHMYECKHUE CBOKCTBA YTIIEPOa, KPEMHUS U
HUX COeIUHEHUN

25

[IprMmeneHre BaXKHENIINX HEMETAIIIIOB U UX
COETMHEHUN

26

O000111eHIE U CHUCTEMATH3aLHs 3HAHUH 110




TeMe «HeMmeraiuiply». Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEaKIUi 1
TEPMOXUMHUYECKHUE PACYETBI

[Tpaktrueckas padora Ne 3. «Penrenue

27 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME 1
"Hemeramisl"»

o8 KonTponbnas pabota no remam «MeTasab» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucioThl. 1
Heoprannueckue u opraHn4eckre OCHOBaHMS
AMpoTepHble HeOpraHM4eCcKHue u

30 OpraHuyecKkue coeuHeHus. ['enernyeckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIIECTB
Pois xumMun B 00ecTieYeHNH 3KOIOTUIECKOH,

31 SHEPTreTUYCCKON U MUIIEBON OE30IIaCHOCTH, 1
Pa3BUTHH MEIULIUHBI
IIpencraBnenus o0 oOIMX HAYYHBIX

32 MIPUHIUIIAX IPOMBIIUIEHHOIO TIOJIy4YEHHUS 1
BaXKHEUIIINX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MAaTEPUAIIOB

34 XuMHS ¥ 37J0POBbE YETIOBEKA 1

OBIIEE KOJIMYECTBO HACOB I10 34

[TPOI'PAMME







IMPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBLHOM ITIPOI'PAMMOBI

10 KJIACC

Kon
NPOBEPAEMOro
pe3yiabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MIPOrpaMMBbI CPeIHero 001ero 00pa3oBaHus

1

TeopeTnueckne OCHOBbI OPraHM4ECKON XUMUU

11

ChopMHPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKOH COCTaBIISAIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJU XUMUU B TO3HAHUU
SBIICHUH TIPUPOJBI, B (HOPMHPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKUMOHAIBHON TpaMOTHOCTH, HEOOXOIUMOM s
pelieHus TMPaKTUYeCKUX 3a7ad M DKOJOTUYECKH OOOCHOBAaHHOTO

OTHOLICHU: K CBOEMY 3JOPOBBIO U HpHpOI[HOfI cpeae

1.2

Brnanenue cucreMOW XUMHUYECKUX 3HAHHMW, KOTOpas BKJIFOYACT:
OCHOBOITOJIATAIOIIHE MOHATHUS (Monekyna, BaJICHTHOCT,
AJIEKTPOOTPHIIATEIILHOCTh, CTEIICHb OKHCICHHS, XUMHYECKas CBS3b,
MOIlb, MOJISIpHAsi Macca, MOISPHBIA OO0BEM, YIIEPOAHBIA CKETeT,
GyHKIIMOHATBHAS ~ Tpylma,  pajadKal,  HW30MepHs,  H30MEpHI,
TOMOJIOTHYECKUH s, TOMOJIOTH, YIJIEBOJOPOMABI, KHCIOPOI- U
a30TCOJEpIKAIINE COCIUHEHHS, OMOJIOTHYECKH AaKTHUBHBIE BEIIECTBa
(yrnmeBoapl, KHUPBI, OENKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC COCIMHEHUS); TEOPUHM W 3aKOHBI (TeopHs
XUMUYECKOTO CTPOCHHS opranudeckux BemiectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMUH, (PaKTOIOTHYECKHE
CBEICHHsI O CBOICTBaX, cocTaBe, TONyuYeHHH U Oe30MacHOM
UCIIOJIb30BAaHUN  BAXHECUITUX HEOPTAHWMYSCKUX H  OPTaHWICCKHX

BCIICCTB B 6BITy )41 HpaKTHQCCKOﬁ JACATCIIBHOCTH YCJIIOBCKA

13

CopMUpOBaHHOCTh YMEHUIl BBISIBIATH XapaKTepHbIE IPU3HAKU
[IOHATUM,  YCTAaHABIMBATHL  UX  B3aUMOCBS3b,  HCIIOJIb30BAThH
COOTBETCTBYIOIIME IOHATUS IIPU OIUCAHUM COCTaBa, CTPOCHUS U

HpeBpaH_leHI/Iﬁ OpTraHU4YCCKUX COeIMHEHMI

14

c(hOpPMUPOBAHHOCTh YMEHHH HCIOJIH30BaTh XUMHUYECKYIO CHMBOJIHKY
JUISL  COCTABJICHHMSI MOJICKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpamEéHHOW) (opMyaT OpraHMYECKHX BEIIECTB W  YpPaBHEHHIA
XUMHUYECKUX PEaKLUd, U3rOTAaBIMBATh MOJIEIIA MOJIEKYJI OPTaHUYECKUX
BEILLECTB I WIIIOCTPAMU UX XUMHUYECKOIO0 M IPOCTPAHCTBEHHOTO

CTPOCHHUS




15

CdopMupoBaHHOCTb ~ YMEHUH  yCTaHaBIMBaTh  MPHUHAJJIEKHOCTD
M3YYEHHBIX OPraHMYECKUX BEHIECTB IO HUX COCTaBY M CTPOCHUIO K
omnpenenéHHOMY Kiaccy (Tpynmne) coeauHeHUil (yrieBoJopo.ibl,
KHUCIIOPOJI M a30TCOJAEPIKAIUE COEAMHEHUS, BbICOKOMOJIEKYISIPHBIC
COCIMHEHMs), JaBaTh WM  Ha3BaHUs IO  CUCTEMATUYECKOMN

nomenkiarype (IUPAC)

15

CdopMUpoBaHHOCTh YMEHUS OIpPENEsITh BUIbl XUMUYECKOW CBSI3U B

OpPraHUYECKUX COCAUHEHUSIX (OJUHAPHbIE U KpaTHbIE)

1.6

ChopMupOBaHHOCTH ~ yMEHHUS NPHUMEHSATH: TMOJOXKEHHUS TEOPUH
CTpOeHHUs1 opranndeckux Bemects A.M. byriepoBa ans oObsicHeHUs
3aBHCHUMOCTH CBOWMCTB BEIIECTB OT HX COCTaBa U CTPOCHMS; 3aKOH

COXpaHCHUA MAaCChl BEIICCTB

YrieBonopobl. Kucnoponconepxkamue u a30Tco/IepKaIue

OPraHu4CCKuC COCIAUHCHU. BBICOKOMOJ'ICKYJ'IHPHBIC COCAMHCHUA

2.1

CdopMUpOBaHHOCTh YMEHHIA NPHBOJIUTH TPUBUAIBHBIC HAa3BaHUS
OTJICIbHBIX OPTraHMYECKUX BEIIECTB (ITUJICH, MPOIMWICH, AalleTUJICH,
STUJICHTIIMKOJb, TIHULEPUH, (QeHod, (QopMmalbaerus, areraibIeru,
MypaBbHUHas KHCJIOTA, YKCYCHas KHCIIOTa, OJIEMHOBas KHCIIOTa,
CTeapuHOBasi KHUCJIOTa, IJIOKO3a, (QpPyKTO3a, Kpaxmals, LeJUIII03a,

TJIMIUH)

2.2

ChopMHUpPOBAaHHOCT, YMEHUW XapaKTEpPU30BaTh COCTaB, CTPOCHHE,
dbusznyeckue M XUMUYECKHE CBOWCTBA THUMHYHBIX MpeICTaBUTENEH
PAa3JIMYHBIX KJIACCOB OPraHUYCCKHUX BCHICCTB (MeTaH, 3TaH, 2TWJICH,
MpPOMWIICH, aleTuieH, OyraaueH-1,3, mermnOyraauen-1,3, OeHzod,
METaHOJ, ATAHOJ, STUJICHIJIHMKOIb, THUIEPUH, (EHON, aleTalbIeTH]I,
MypaBbUHas U YKCYCHasl KUCJOTHI, TJIFOKO3a, Kpaxmai, IeJUII0N03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(bOpMI/IpOBaHHOCTB YMCHHA HIUIIOCTPUPOBATH I'CHCTHYCCKYHO CBA3b
MCXKOY TUIITNYHBIMHA MNpEeaACTaBUTCIIAMHA Pa3IIUYIHBIX KJIaCCOB
OpTraHU4YCCKUX BCIICCTB YPABHCHUAMU COOTBETCTBYIOIINX XUMHUYCCKUX

peaxiuil ¢ UCIOJIb30BAHNEM CTPYKTYPHBIX (HOpMyIT

24

CdopmrpoBaHHOCTh YMEHHUS XapaKTepu30BaTh HCTOYHUKH
YIJI€BOAOPOAHOTO ChIpbs (HE(PTh, MPUPOAHBIHA ra3, yroyb), CliocoObl UX

Hepepa60TKH 1 NPaKTUYICCKOC ITPUMCHCHUC ITPOAYKTOB nepepa60TI<H

XUMHA U KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCTH YMEHUH BIAJETh CHCTEMOU 3HAHUI 00 OCHOBHBIX

MCTOJaX HAYYHOI'O IMMO3HAHUSA, UCIIOJIb3YCMbIX B XUMHU IIPU U3YYCHUU




BEUIECTB W XHUMHUYECKUX sBIEeHUN (HaOmoaeHue, u3MepeHue,
AKCIIEPUMEHT, MOJICJIUPOBAHUE), UCII0JIb30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHHUS [ MPUHIATUS PpEHIeHHH B KOHKPETHBIX

JKU3HCHHBIX CUTYallUAX, CBA3AHHBIX C BCUICCTBAMU U UX ITPUMCHCHHUEM

3.2

CdopMupoBaHHOCTh YMEHUH COONIOAATH TMpaBWIA IOJH30BAHUS
XUMHUYECKOH Tocynoil u 1abopaTopHbIM O0OpYJOBaHHEM, a TaKXKe
npaBujia oOpalleHus C BEIIECTBAMH B COOTBETCTBUM C MHCTPYKLHUSAMU

1O BBIITOJIHEHUTO J'Ia60paTOpHBIX XHUMHWYECKHUX OIIBITOB

3.3

ChopMupoBaHHOCTh YMEHHUI TNIAHUPOBATH M BBITIOJIHATH XUMUYECKUN
HKCIIEPUMEHT (IIpEeBpaIeHHs] OPraHUYECKUX BEIIECTB MPU HATPEBaHUH,
IIOJIyYECHHUE ITUIIEHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKLIMU
OpraHMYECKHUX BEILECTB, JeHAaTypauus OEJKOB IMpU HarpeBaHHH,
LBETHbIE peakUuu OEIKOB) B COOTBETCTBHUHM C IPABHJIAMU TEXHHUKHU
Oe3omacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU M JIaOOPaTOPHBIM
o0opynoBaHuEM; MIPEICTABIISIT pe3yJIbTaThl XUMHUYECKOIO
JKCIIEpUMEHTa B (OpMEe 3alKuCH YpPaBHEHHH COOTBETCTBYIOILMX

peaKuHﬁ u (1)OpMy.]'II/IpOBaTI> BBIBOJbI HAa OCHOBC 3TUX PC3YJIbTATOB

3.4

ChopMHPOBAaHHOCTH YMEHUN MPOBOJAUTH BHIYUCICHHS 110 XUMUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEUIECTBA WU
MPOJYKTa PeaKkliu M0 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJIHOTO

N3 UCXOOHBIX BCIICCTB UJIU ITPOAYKTOB peaKI_II/II/I)

35

ChopmrpoBaHHOCTH YMEHUI KPUTUYECKHU aHaAJIM3UPOBATh
XUMHUYECKYI0 HMH(OpMAIMIO, MOJy4yaeMyl M3 pa3HbIX HMCTOYHHKOB

(cpencTBa MaccoBoi mHGOpManuu, ceTb IHTEpHET U Apyrue)

3.6

ChopMHpPOBAaHHOCT, yMEHUW COOJIIONATh TMpaBWa SKOJOTUYECKH
1[e1eCO00pa3HOr0 TOBEEHUSI B OBITY U TPYIOBOW AEATEIHLHOCTH B
[ENSIX COXPAaHEHHUS CBOETO 3J0POBBbS M OKPYXKAIOIIEW MPUPOTHON
CpeIlbl, OCO3HABATh ONMACHOCTh BO3JICHCTBUS HA JKHUBBIC OPTaHH3MBI
OHpC}IGJ’IéHHBIX OpPraHM4€CKrUX BCIICCTB, ITOHHMMAsA CMBICII IMOKA3aTCIIA
[MAK (mpenenbHO AOMYyCTUMON  KOHIIGHTpAIMH), TOSICHATH Ha
npuMepax CIocoObl YMEHBIICHHUS WM TMPEAOTBPAIEHUS UX BPEIHOTO

BO3JCHUCTBUS Ha OpraHu3M 4€JIOBCKa

11 KITACC

Kon
MPOBEPSIEMOT0

IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrpaMMbI CpeHero 001ero 00pa3oBaHus




pe3yJbTara

1

TCOp €THYCCKHUE OCHOBbBI XUMUU

11

Brnanenune cucreMod XMMUYECKHMX 3HAHHUM, KOTOpass BKIIIOYAECT:
OCHOBOIOJAralomue MOHATUSA  (XMMHUYECKHUH  DJIEMEHT,  aTOM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JEKTPOHHBIC OPOUTAIN AaTOMOB,
HWOH, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHCJICHUSI, XMMUYECKasl CBA3b, MOJIb, MOJIApHAs Macca, MOJIIPHBIN
00BEM, KpHUCTAUIMUECKass pEIETKa, THUIIBI XUMHUYECKUX peakuui
(OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE, 3K30- U  JHJOTEPMUYECKHE,
peakuuyu MOHHOTO OOMEHa), pacTBOP, IIEKTPOJIUTHI, HEITEKTPOIHTHI,
3JEKTPOJIUTUYECKAS] JUCCOIMALUs, OKHUCIHUTENIb, BOCCTAHOBHUTEIbD,
CKOPOCTh XMMHUYECKON pEeaklny, XMMHUYECKOE PABHOBECHE); TEOPUH U
3aKOHBI (TEOpHUsl DIEKTPOJMTHUECKOM Auccouuanuu, [lepuonnueckuii
3akoH [[.U. MenneneeBa, 3aKOH COXpaHEHHS MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (DaKTOJIOTHUECKUE CBEIEHUS O CBOMCTBAX,
cocTaBe, ITOJy4YEeHUU U OE30MaCHOM HCIIOJIb30BAHHH BaKHEHIIMX
HEOPraHUYECKHX BEIHIECTB B OBITY W MPAKTHYECKON IEATEILHOCTH

YCJIOBCKa

1.2

CdopmMupoBaHHOCTP yYMEHUW BBISABISATH XapaKTepHbIE MpPHU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATUH, INPUMEHATh COOTBETCTBYIOLIUE
IOHATUA IIPU ONKMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB M UX IPEBpALICHUM; BBIABIATH B3aUMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATHSIMHU u MpEACTaBICHUSMHA JIPYTIux

C€CTCCTBCHHOHAYYHLIX TPEAMCTOB

13

BnaneHne OCHOBHBIMM METOIaMH HAaYYHOI'0O IIO3HAHUA BCIICCTB U
XUMHUYECKHX  SBJICHUM (Ha6J'IIOI[eHI/Ie, HU3MCEPCHUEC, OSKCIICPUMCHT,

MOIICJ'II/IPOBaHI/Ie)

14

ChopMupOBaHHOCTh YMEHHUN ONpPENeNsATh BaJCHTHOCTh M CTEMEHb
OKHCJICHUS XHMHMYECKHX DJIIEMEHTOB B COCIMHEHHSX PA3JIMYHOIO
cocTaBa, BHMJ  XMMHUYECKOH  CBsi3u  (KOBaJeHTHas, HMOHHasd,
MeTaJlJIn4YecKasi, BOAOPOJHAs) B COEIMHEHUAX, THUI KPUCTAIINYECKON
pPEeETKH KOHKPETHOTO BEILIECTBa (aTOMHAasi, MOJIEKYJISIpHAs, MOHHAs,

MeTaJUTHYeCKast)

15

C(I)OpMHpOBaHHOCTB yMeHI/Iﬁ OIIPECACIIATE XapaKTCp CPEAbl B BOAHBIX

pacTBOpax HEOPraHUYECKUX COCTUHEHUN

1.6

CchopMHpOBaHHOCTh ~ YMEHHUSI  KJIACCU(UIMPOBATh  XMMHYECKHE
peakuuu 1o pa3IMYHbIM IPU3HAKaM (YHCITY ¥ COCTaBY pearupyomumx

BEIIECTB, TEIIoBOMY J(h(}eKTy peakiuy, HW3MEHEHHIO CTeleHeH




OKUCJICHUS JJIEMEHTOB, 00paTUMOCTH peakuuu, Y4aCTHIO

KaTajau3aTopa)

1.7

ChopMupoBaHHOCTE yMEHUW  COCTABISATH ypaBHEHUS  peakluid
pa3IMYHBIX THUIIOB, TMOJIHBIE W COKpPAIIEHHBIE YpPAaBHEHHS pPEaKLMi
MOHHOI0 0OMEHa, yYUThIBAs YCIOBUS, IPH KOTOPBIX 3TU PEAKIIUU UAYT

J0 KOHIIa

18

CdopmupoBaHHOCTh YMEHUN MPOBOJUTH PEAKLUH, IMOATBEPHKAAIOIINE
KaueCTBEHHBIM COCTAaB  PA3JIMYHBIX HEOPraHWYECKUX  BEILECTB,
pacro3HaBaTh OMNBITHBIM MYTEM HOHBI, MPHUCYTCTBYIOIIHME B BOJHBIX

pacTBOpax HEOPraHUUECKUX BEILIECTB

1.9

CpopMHUpPOBaHHOCT YMEHHUI PACKPHIBATH CYIIHOCTh OKHCIUTEIBHO-
BOCCTaHOBUTEIIBHBIX peaxkuui IIOCPEICTBOM COCTaBJICHUSA

AJEKTPOHHOTO OajlaHca 3TUX peakUuil

1.10

ChopMupoBaHHOCT yMEHUH OOBSICHATH 3aBUCHMOCTH CKOPOCTH

XUMHUYECKON peakluy OT Pa3IMYHBIX (PaKTOPOB

111

ChopmupoBaHHOCT, ~ yMEHUH  OOBSCHATH  XapakTep  CMEIICHUs
XUMHUYECKOTO PaBHOBECHSI B 3aBUCUMOCTH OT BHEIIHETO BO3JACUCTBUS

(npunnun Jle larense)

O6u1a51 N HCOPraHNYCCKasA XUMUA

2.1

CdopmupoBaHHOCTh yMEHUU pacKpbiBaTh cMbIc I[lepuoanueckoro
3aKOHa JI.. Menneneesa u JIIEMOHCTPUPOBATH €ero

CHUCTEMATHU3HUPYIOIIYI0,  OOBSCHUTEIBHYIO U  IPOTHOCTUYECKYIO

byHKIMN

2.2

CpopMHUpOBaHHOCTh YMEHUM XapaKTEPU30BaTh FJICKTPOHHOE CTPOEHHUE
aTOMOB XUMHUYECKHX »5JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoi
cucteMbl xumuyeckux osnemeHtoB JI.M. MenneneeBa, ucnonb3ys
MOHATHA «S-, P-, O-3JeKTPOHHBIC OpOUTAINY, «IHEPreTUYECKUE
YPOBHNY, 00BIACHSITH 3aKOHOMCPHOCTH NU3MCHCHUS CBOMICTB
XUMUYECKHUX DJIEMEHTOB U HUX COCIMHEHHUM MO MEepHoJaM U TpyIIam

[Iepnonnueckoii cucreMbl xuMudeckux 3nemeHToB .M. Menneneesa

2.3

CdopmupoBaHHOCTE YMEHUN XapaKTepH30BaTh (OMHCHIBATH) OOIIKE
XUMUYECKHE CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3THMYHBIX KJIACCOB,
MOATBEPK/IaTh  CYIIECTBOBAHWE  T'E€HETHYECKOM  CBA3U  MEXIY
HEOPraHWUYeCKHMMH  BEHIeCTBAMH  C  TMOMOLIBIO  YpaBHEHUU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaxunﬁ

2.4

ChopMupoBaHHOCT, ~ YMEHMH  yCTAaHaBIMBaTh  MPHUHAJIEKHOCTD

HEOPraHMYECKUX BEUIECTB MO MX COCTaBy K OMPENCIEHHOMY KIIaccy




(rpymnme) coenMHeHui (IIPOCThIE BEIIECTBA — METAJUIBl U HEMETAJUIbI,

OKCHJbI, OCHOBAaHH, KHUCJIOTHI, aM(i)OTepHBIe TUAPOKCUIDI, COJ'II/I)

2.5

ChopMupoBaHHOCTH YMEHHI HCIOJIB30BATh XUMUYECKYH) CHMBOJUKY
JUISE  COCTaBlieHUST (OpMyJ BEIIECTB W ypaBHEHUH XUMHUYECKUX
peaknuii, cuctematudeckyto HomeHKIaTypy (IUPAC) u TpuBuanbHbIC
Ha3BaHMs OTIENbHBIX HEOPraHMYECKUX BelIeCTB (yrapHblii ras,
VIJIEKMCIIBIA Ta3, aMMHAK, Tami€Hass W3BECTb, HErameéHas HW3BECTb,

MUTHEBAs COJIA, MUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCTE yYMEHHN XapaKTEepH30BaTh (OMHCHIBATH) OOIIHE
XMMHAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIICCTB Pa3IMYHBIX KJIacCOB,
MOJTBEPXK/IAaTh  CYINICCTBOBAHHE  TCHETHYECKOW  CBSI3M  MEXIY
HEGOPTaHWYECKUMH  BEIIECTBAMH  C  TIOMOIIBIO  YpaBHCHUU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.7

CdopmupoBaHHOCTh YMEHUN IIIAHUPOBATh U BBIIOJIHATH XUMUYECKUI
JKCIIEPUMEHT (pa3lioKeHHe TEepOKCHIa BOJOpPOJa B TMPUCYTCTBUU
KaTaJIn3aToOpa, ONPEIEICHUE CPEAbl PACTBOPOB BEUIECTB € IOMOIIBIO
YHHUBEPCAJIBHOTO HWHIMKATOPA, BIHMSHHE pa3IHYHBIX (HAKTOPOB Ha
CKOPOCTh ~XMMHYECKOH peakIuH, peakuud HOHHOro oOMeHa,
KaueCTBEHHBIE PEaKIuu Ha Cyiab(aT-, KapOOHAT- U XJIOPUI-aHHOHBI, Ha
KaTUOH aMMOHMs, PELIECHUE HKCIIEPUMEHTAIBHBIX 3a4ad 10 TeMaM
«Metamnel» u «HemeTanabl») B COOTBETCTBUU C MPaBUJIAMU TEXHUKHU
0€30IacCHOCTH MpH OOpaIleHWH C BeIIeCTBaMH M J1a00paTOpHBIM
000py/JI0BaHUEM; [IPEACTABIIATH pE3yNbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3almucu ypaBHEHHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ n (bOpMy.]'II/IpOBaTB BBIBOJZIbI Ha OCHOBC 3THX PE3YJIbTATOB

2.8

CpopMHUpOBAaHHOCT, YMEHUW COOJIOATh TpaBHJIa TOJb30BAHUS
XUMUYECKOH TOCYyI0i W j1abopaTOpHBIM O00OpyJZOBaHUEM, a TaKKe
MpaBmiia oOpalleHus: C BEIIECTBAMU B COOTBETCTBUH C WHCTPYKIIUSIMU

110 BBIIIOJIHCHUIO na60paT0pr,1x XUMHNYECKHUX OIILITOB

2.9

ChopMupOBaHHOCTH ~ YMEHMH  XapakTepU30BaTh  XHMHUYECKHE
IIPOILIECCHI, JIEKAIIUE B OCHOBE IPOMBIIIJIEHHOTO MOJIY4YEHUS! CEpHOU
KHCIIOTBI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH MpEACTaBIECHUN 00
OO0IMX HAy4YHBIX NPUHIMUIAX H  DKOJOTMYECKHX  MpobiiemMax

XUMHYCCKOT'0 IMMPOU3BOJACTBA

XUMHSA U KA3HB. PacuéThl

3.1

ChopMHUpPOBAaHHOCTH TPEACTABICHUNH O XUMHUYECKOW COCTABIISIFOIICH

€CTECTBEHHOHAyYHOW KapTUHBI MHpa, pOJM XHMHUHU B TO3HAHUU




SBIIGHUWA TPHUPOABI, B (OPMUPOBAHUU MBIIUICHUSI U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHONH TPAaMOTHOCTH, HEOOXOAMMOUN aJis
pelleHrs MPAaKTUYECKUX 3aJady U OSKOJIOTMYeCKd OOOCHOBAHHOTO

OTHOILIEHHUS K CBOEMY 3/I0pPOBbIO U MIPUPOTHOM Cpe/ie

3.2

CdhopmupoBaHHOCTH YMEHUI KPUTUYECKU aHAJIN3UPOBATh
XUMHUYECKYI0 HMH(OpMAIMIO, MOIy4aeMyl M3 pPa3HbIX HCTOYHHUKOB

(cpeactBa MaccoBOl KOMMYHUKAILUM, c€Th VIHTEpHET U Apyrue)

3.3

ChopmupoBaHHOCTE yYMEHHI COOJOATh TIpaBUa IKOJIOTHYCCKU
11eJ1ecO00pa3HOro IMOBEIEHUsI B OBITY U TPYAOBOHM JAEATEIBHOCTH B
LEIAX COXPAHEHMsSI CBOErO 3J0POBbS M OKPYXKAIOLIEH NPUPOIHOU

CpeIbl

34

Oco3HaBaThb ONACHOCTb  BO3JEHCTBUS HAa JKUBBIE OPraHU3MBbI
OIIpEeACIEHHBIX BELECTB, OHUMAst cMblca nokasarens [1/IK, noscuaTe
Ha MpUMepax CrocoObl YMEHBIIECHUS U NMPEAOTBpAILEHUsI UX BPEIHOIO

BO3,I[€I>'ICTBI/I$I Ha OpraHu3Mm 4CJIOBCKa

3.5

CdopmMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM IOHSTHUSI «MaccoBasi JI0JI1 BEIIECTBA B PacTBOPE»,
O0OBEMHBIX OTHOILICHHH Ta30B MPH XHUMHUYECKUX PEAKIUAX, MAacChl
BelecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wih 00BbEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
TerI0Boro 3¢ @dexra peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHS MAaCChI

BCUICCTB, MPEBPAILICHUA U COXPAaHCHHA SHCPIUN




ITPOBEPAEMBIE JIEMEHTbBI COAEPKAHUS

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

TeopeTnueckrne OCHOBBI OPraHUYECKON XUMUU

11

[Ipenmer opraHnyeckol XUMHUHU: €€ BO3ZHHMKHOBEHUE, Pa3BUTUE U 3HAYEHUE B
IOJyYCHUU HOBBIX BEIIECTB W MaTepUanoB. Teopuss CTPOEHHUS OpPraHUYECKUX

coenunennit A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKECHHS

12

CrpykTypHble (OpMyJIbI OpraHM4YecKMX BelecTB. [‘omomorus, u3oMepus.
XHUMHUYECKass CBS3b B OPraHMYECKUX COCAMHCHUAX — OJMHAPHBIE U KPAaTHBIC

CBA3H. Hpe,Z[CTaBJ'IeHI/IC (6] KJ'IaCCI/I(l)I/IKaI_[I/II/I OPraHn4YCCKHuX BCIICCTB

13

Homenknarypa opraHuyeckux COEIMHEHUHN (CUCTEeMaTU4yecKas) U TPUBUAJIbHBIC

Ha3BaHUS BaXKHCUIIINX HpeILCTaBI/ITeHCﬁ KJIaCCOB OPraHM4YCCKUX BCIICCTB

Yraeroaopoibl

2.1

AJKaHBI: COCTAaB U CTPOEHHE, TOMOJIOTUYECKUH psAll. MeTaH 1 3TaH — IpocTeiimme
MIPE/ICTaBUTENIN AJIKaHOB: (M3MUYECKHEe M XUMHUYECKHE CBOMCTBA (peakuuu

3aMCIICHUA U FOpeHI/ISI), HaxXOXJIACHUC B IPUPOJEC, IMTOTYUCHHUEC U IPUMCHCHUC

2.2

AJKeHBI: COCTaB U CTPOCHHUE, NOMOJIOTMUECKHUH psAf. DTWIEH W NPONWIEH —
MPOCTEHIINE TPEICTAaBUTENN AJIKEHOB: (DU3MYECKHEe U XUMHUYECKHE CBOMCTBA
(peakuuy THIPUPOBAHUS, TaJOrCHUPOBAHMS, THApPATAllUM, OKHUCIEHUS U

HOJ'II/IMepI/ISaHI/II/I), IMOJIYYCHHEC U IPUMCHCHUC

2.3

Ankaguensl: Oytamuen-1,3 u MerunOyraaueHn-1,3: cTpoeHMe, BaxKHEHIINE
XUMHAYECKHE CBOWCTBA (peakus moaumepu3anun). [lomyuyeHrne CHHTeTHIeCKOTOo

KaydyKa U pe3UHbI

2.4

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTMYECKHH psill. ALlETUIIEH —
MPOCTEHIINIM TPECTaBUTENIb AJIKHHOB: COCTaB, CTpOoeHHE, (U3MUEeCKHe u
XUMHUYECKHE CBOMCTBA (peakuu IMAPUPOBaHUs, FaIOT€HUPOBAHUS, THAPATALINY,

TOpEeHMUsI ), TOJy4YeHUE U TPUMEHEHHE

2.5

Apenbl. beH3zom: cocraB, cTpoeHue, (u3MUecKHe M XMMHYECKHE CBOMCTBA
(peaxiuu raJoreHupoBaHMs 1 HUTPOBAHUS), TOJyYeHHUE U TpUMEHeHHe. Toyout:
coCTaB, CTpoeHHe, (u3nyeckMe M  XUMHYECKHE CBOMCTBAa  (peakuuu
raJJOTEHUPOBAHUS M HUTPOBAHMs), MOIYYEHHUE M IMpUMEHeHHe. TOKCHYHOCTb
apeHoB. ['eHeTHueckas CBA3b MEXJYy YIVIEBOAOPOAAMH, NPHHAIEKALUMH K

Pa3IM4YHBIM KJIacCaM

2.6

[IpupoHbIE HICTOYHUKH YTIIEBOIOPOA0B. [IpupoaHbIii ra3 U MOMyTHEIE HEPTIHBIC




ra3el. Hedptp u e€ mpoucxoxaenne. CriocoObl mepepabOTKu HePTH: MeperoHka,
KPEKUHT (TePMHUYECKUH, KaTanuTudeckuil), muponus. [IpoaykTsl mepepaboTku
He(TH, UX NPUMEHEHHE B NPOMBIIUIEHHOCTH U B ObITy. KamMeHHbI yroiap u

MPOAYKTHI €T0 MepepadoTKu

KHCJ’IOpO,Z[COI[Gp)KaI_HI/IC OpPraHN4Y€CKUEC COCAUHEHU A

3.1

[IpenenbHBIC OTHOATOMHBIC CHUPTHL. METaHOJ M ATAHOJI: CTPOCHHE, PU3UIECKUE
U XHMHYECKHUE CBOMCTBa  (peakiuu C aKTUBHBIMH MeTaJlJIaMH,
raJIoreHOBOJIOPOJIaMU, TOpPEHUE), MpUMEHEeHHE. BoIOpoaHbIE CBA3U MEXIY
MOJIEKYyJJaMi COUpTOB. JleficTBHME METaHOJa W ATaHOJa Ha OpPraHu3M YeJOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTIIMKOJIb U TJIUIICPUH: CTPOCHHE, (DU3UUYECKUE H
XUMUYECKHE CBOWCTBA  (B3aMMOJCHCTBHME CO  IIECJIOYHBIMU  METaJIJIaMH,
KaueCTBEHHAsl PEeaklMsi Ha MHOTOATOMHBIC CHUpPTHI). [lelicTBUEe HaA OpraHusm

YCIOBCKaA. HpI/IMCHeHI/Ie TIIMLOCpHUHA U STUJIICHITIMKOJIA

3.2

denou: CTPOCHUC MOIJICKYIJIBL, (bI/ISI/I‘ICCKI/Ie n  XUMHUYCCKHUC CBOICTBA.

Tokcuunocts enona. [Ipumenenue denona

3.3

Anbaeruipl U KeToHbl. @opMalibieru, aleTalbIerua: CTpOCHUE, GU3HIECKUE 1
XUMHUYECKHE CBOMCTBA (PEaKIMHW OKUCJICHUS M BOCCTAHOBJICHUS, KaYCCTBCHHBIC

peaKI_II/II/I), TOJIYYCHHUEC U IIPUMCHCHUC

3.4

OnHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KHMCIOTH. MypaBbUHas U YKCyCHas
KHMCIIOTBI: CTpOEHHE, (PU3NUECKHEe U XUMUYECKIE CBOWCTBA (CBOMCTBa, 001Ine 1Is
Kjlacca KHUCJIOT, peakiuss OSTepuuKanuu), TI[OIy4eHHe M I[pPUMEHEHHE.
CreapuHoBasi M OJEMHOBAsE KUCJIOTHI KaK MPEJCTaBUTENIN BBICIINX KapOOHOBBIX

KHCIO0T. Mbla KaK COJIM BBICIIIHX Kap6OHOBI:>IX KHUCJIOT, UX MOIOIICC JIENCTBUE

3.5

CrnoxHble 3pUpHl KaKk MPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xupos. [Ipumenenue xupos. buonoruueckas poib

KHUPOB

3.6

VYrneBoabl: cocTaB, Kiaccu(UKaIMs YriieBoJ0B (MOHO-, JU- U TOJUCAXapH/bl).
I'moko3a — mpocTedmii MOHOCaxapHJ: OCOOCHHOCTH CTPOCHHS MOJEKYIIbI,
¢bu3nyueckrue u XUMHYECKUE CBOMCTBA (B3aumoeiicTBue ¢ ruapokcuaoM meau(Il),
OKHUCJICHHE aMMHa4yHbIM pacTBopoM okcuaa cepebpa(l), BoccraHoBieHue,
OpOKeHHE TIJIOKO3bl), HAXOXJEHUE B IPHPOJIE, NPUMEHEHHEe, OHosornueckas
posb. @otocunTe3. OpyKTo3a Kak U3oMep IIOKo3bl. Kpaxman u nenironos3a Kak
npUpoaHble noiuMepbl. CTpoeHHE Kpaxmala U LeUToNo3bl. DPu3nyeckue u

XHUMHUYECKHE CBOMCTBA KpaxmaJia (l"I/II[pOJ'II/B, KauCCTBCHHAs pCaKlus C I/IOI[OM)

A30TcoaeprKalliie OpraHnyecKre COeTMHEHUS

4.1

AMUHOKHCIIOTBI KaKk aM{(OTEpHbIe OpraHuveckue coenuHeHus. Duznueckue u

XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpuUMepe IiuluHa). buomormueckoe




3HAa4YCHUEC aMHHOKUCIIOT. HGHTI/II[LI

4.2

benku Kak IpUpPOIHBIE BBICOKOMOJIEKYJSIDHBIE —coequHeHMsA. Ilepuunas,
BTOPUYHAS U TPETUYHAs CTPYKTypa OENKOB. XUMHUECKHE CBOWCTBA OEIKOB:

ruapoJn3, AeHarypauus, KaUCCTBCHHBIC pCAKIIUN HA Oenku

BBICOKOMOJICKYJ'IHPHBIG COCIMHCHUA

5.1

OCHOBHBIE TOHSATHS XHMHUHU BBICOKOMOJIEKYJSIPHBIX COCJIMHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENICHb MOJIUMEPU3AINH, CPEAHSSI MOJIEKYIJISpHas
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCAMHEHUH —

IMoJIMMEpHU3aluAa U IMOJIUKOHACHCAIUA

5.2

OKCliepUMEHTAJIbHBIE  METO/Abl M3y4Y€HMs BELIECTB M HX IPEBpAIICHUIL:
O3HaKOMJIEHHE ¢ 00pa3LamMy IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,

Kay4yKOB. HonyquHe CUHTCTHYCCKOI'O Kay4yKa U pC3UHbI

11 KITACC

Kon

IIpoBepsieMblii dJ1€eMEHT coIep:KAHUS

1

TeopeTnyeckre OCHOBBI XUMUU

11

XuMu4eckuit s7eMeHT. AToM. SIipo aToMa, U30TOMbl. DIEKTPOHHAs 00O0JOUKA.
DHepreTUyYecKre YPOBHH, TOIYPOBHU. ATOMHBIE OpOMTaH, S-, P-, 0-371€eMEHTHI.
Oco0eHHOCTH pachpeneNieHus dJIEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB

MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAs KOH(PUTYpallHs aTOMOB

1.2

Ilepuoanueckuii 3akoH u Ilepuoauueckas cucrema XuMHU4eCKuX 3yeMeHToB J1.1.
MenpneneeBa. CBsA3b NEpUOAMYECKOrO 3akoHa M Ilepmonnueckoil CUCTEMBI
xuMuueckux anemeHToB J[.M. MeHnneneeBa ¢ COBPEMEHHONW TEOPHEN CTPOEHUs
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHMS CBOMCTB XWUMHUYECKHUX OJJIEMEHTOB M
o0pa3yeMbIX MMH TPOCTBIX U CIOXKHBIX BEIIECTB MO TpyNnaM U MEpHOaaM.

3HauecHUE NEpUOaANYCCKOro 3aKOHA B pa3BUTHU HAYKH

13

Crpoenue BemiecTBa. XUMHYECKass CBA3b. Buabl XWMHYECKOW  CBS3HU
(koBajicHTHasl HEMOJISIpHAs W TOJSpHAs, HWOHHAs, MeTauindeckas). LoHbI:
KaTHOHBI M aHUOHBI. MeXaHNU3MbI 00pa30BaHUs KOBAJICHTHOW XUMUYECKON CBSI3U

(0OMeHHBIN M TOHOPHO-aKLENTOpHBIH). BonopoaHas cBs3b

14

BanentHocTs. QHCKTpOOTpI/IL[aTCJ'ILHOCTB. CreleHb OKUCICHUS

15

BemecTBa MONEKYISIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA
COCTaBa BeIIEeCTBA. THWIbI KPUCTAUNIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
BEUIECTB OT THUMA KpHUCTaUIMYecKol pemérku. [loHsATHE O AMCIEPCHBIX

cucremMax. McTuHHBIE T KOJIZIOMJHBIC paCTBOPEI. MaccoBas J0JId BEIICCTBA B




pacTBope

1.6

Knaccudukanus Heoprannueckux coeanHennil. HoMmeHknarypa HeopraHu4ecKux

BCIICCTB

1.7

XUMHUYeCcKass  peakiusl. Knaccudukanms XMMHUYECKUX  peakuuii B
HEOPTraHWYECKOW M OPraHMYECKONW XMMHUU. 3aKOH COXpaHEHUsI MacChl BEIIECTB,

3aKOH COXpaHCHUA U NPCBPALICHUA SHCPIUU IMTPHU XUMHYCCKUX PCAKIUAX

1.8

CkopocTb peakinu, e€ 3aBUCUMOCTb OT PA3IMYHBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XUMHYECKOe paBHOBecue. DakTophl, BIUAIOIIUE Ha

COCTOsIHME XUMHUecKoro pasHoBecus. [Ipunnun Jle latense

1.10

SJIGKTpOJII/ITI/I‘leCKaﬂ Juccouuanus. CunpHble U cra0ble QJICKTPOJIUTEI. Cpez[a
BOOHLIX PACTBOPOB BCUICCTB: KHCJIad, HefITpaJILHaﬂ, micJa04YHas. PeaKHI/H/I HOHHOI'O

oOMeHa

111

OKHCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKknnu

Heopr AHNYCCKasaA XUMUA

2.1

Hemeramnsl. [Tonoxxenne HemeTtauioB B Ileproguueckoil cucteMe XUMHUECKUX
anemenToB J[.M. MenneneeBa U 0COOEHHOCTU CTpOEHUs aTOMOB. Puznueckue

CBOWCTBA HEMETAJUIOB. AJIJIOTPONHS HEMETAIUIOB (Ha IIpUMEpPE KUCIOPO/a, CEPBI,

dbocdopa u yraepona)

2.2

XUMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETAIOB (TaJIOTEHOB, CEphbl, a30Ta,
docthopa, yrimepoga W KpeMHHMs) M HX  COEAMHEHUH  (OKCHIOB,
KHCJIOPOJACO/IEPKAIMX  KUCIOT, BOJOPOJHBIX coeauHeHui). [Ipumenenue

BaKHEHIIIMX HEMETAJJIOB U UX COCOUHEHUM

2.3

Meramnel. Ilonoxxenne MeraiuioB B Ilepuoanyueckoil cucTeMe XUMHUYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHMSI SJIEKTPOHHBIX 000JI04YEK
aToMoB MeTasuioB. OOmue usndeckre cBoiictBa MeTamioB. CIlaBbl METAJLIOB.

DIIEKTPOXUMUYECKUN PsiJl HANPSYKEHU METAINIOB
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XHUMHYECKHE CBOMCTBA Ba)XKHEHWIIMX METAJUIOB (HATpUM, Kalui, KaJlbLuH,
MarHuii, aJlOMUHUM, IIMHK, XpOM, Xele30, Mellb) U UX coeauHeHui. Ooume

CITIOCOOBI MOJIYYCHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCETAJlJIOB B GLITy 1 TCXHUKC

2.5

I'eneTmueckas CBA3b HCOPTaHNYCCKUX BCUICCTB, NPUHAMICKAINUX K Pa3JIMYHBIM

KiaccaM

XUMHS U )KU3HD

3.1

Ponp xumum B OOECHIEUYEHUU 3KOJIOTUYECKOW, IHEPTeTUYSCKOW U IMHIIEBOM
0€30MacHOCTH, Pa3BUTUU MenuUUHBL. [IoHSATHE O HAay4yHBIX METO/ax MO3HAHUS
BEILIECTB U XUMHUUYECKUX pPEAKIUI

3.2

[IpencraBienust 06 OOIMIMX HAayYHBIX MPHUHILMIAX MPOMBIIIEHHOTO TMOJIYy4YEHHS




Ba)XHEHIIMX BellecTB. YenoBek B MHUpPE BELIECTB UM MaTepHalioB: BaKHEHIIME
CTPOUTENIbHbIE MaTepuaibl, KOHCTPYKLHOHHBIE MaTepHalbl, KPAacKH, CTEKIIO,
KEepaMuKa, Marepuainbl JUIsl 3JIEKTPOHUKH, HAaHOMAaTepHalibl, OpPraHUYECKUe Hu
MUHEpaJIbHbIE y100pEHUs

3.3

XumHusT W 370pOBbE YEJIOBEKA: MPAaBWIA HCIOJIb30BAHUS  JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 6€30MacHOT0 UCIOJb30BaHUs IIPENapaToB OLITOBOW XUMHUH
B IIOBCEIHEBHOM KU3HUA

IIpoBepsiembie Ha EI'D mo xuMum TpedGoBaHus K pe3yibTaraM 0CBOEHHS
OCHOBHOW 00pa3oBaTe/IbHOI MPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

Kon
IPOBEPSEMOTO
TpeOoBaHUS

[TpoBepsiembie TpeOOBaHUS K MPEIMETHBIM PE3YJIbTaTaM OCBOCHUS OCHOBHOMU
00pazoBaTeIbHOM MPOTPaMMBI CPETHETO 0011IeT0 00pa30BaHMS

1

BitageHne cucreMoi XMMUYECKHUX 3HAHUM, KOTOpasi BKJIFOYAET:
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OCHOBOIOJIATAIONIME HOHATUS  (XHUMHYECKHI  OANIEMEHT, aroM, H30TOIIbI,
SJICKTPOHHAsE 000JI0OYKa aroMa, S-, p-, O-3JEKTPOHHBIC OpPOUTAIM aTOMOB,
OCHOBHOE M BO30Y)XIEHHOE COCTOSHHE aroMa, WOH, MOJICKYNa, BaJICHTHOCTD,

HIEKTPOOTPHLIATEILHOCTh, CTEIICHb OKUCICHUS, XUMU4YecKas CBs3b ( @- u H-
CBSI3b, KPAaTHBIE CBSI3M), TMOpUAM3AIMSA aTOMHBIX OpOUTaiell, KpucTajuInyecKas
pemeéTka, MoJb, MOJIIpHas Macca, MOJIIpHbIN 00BbEM, MOJIIpHAs KOHIEHTpaIUs,
pacTBOpBI (UCTUHHBIE, TUCIEPCHBIE CUCTEMBI), KPUCTAITIOTUAPATHI, YIIIEPOAHBIN
cKkeneT, (pyHKIMOHaNIbHAs TpyIIa, pajuKal, W30Mephl, CTPYKTypHas ¢opmyna,
n30Mepus (cTpykTypHas, reOMeTpUYeCKast (umc-, TPaHCU30MEPHUS),
TOMOJIOTUYECKUI Psifl, TOMOJIOTH, YITIEBOAOPOABI, KHUCIOPOJ- U a30TCOAEPKALUE
COeIMHEHMS, OMOJIOTMYECKN aKTHUBHBIC BellecTBa (YIIEBOJBI, KHUPbI, OENKH),
MOHOMED, TOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISPHBIE COEIUHEHMUS,
KPEKHUHI, pUGOPMUHI, THUMNBl  XMMHYECKMX  pEaKuuil  (OKHUCIUTEIbHO-
BOCCTAHOBMTEINbHBIE, IK30-1 YHJIOTEPMUYECKHE, PEAKLIUH HOHHOTO 0OMEeHa, FOMO-
U TETeporeHHble, oOpaTUMble M HEOOpaTHMbIE), pacTBOp, 3JIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, DJJIEKTPOJINTUYECKAsT JUCCOLMALNSA, CTENEeHb JUCCOLUAINM,
OKHUCJIUTEb, BOCCTAHOBHUTEIb, 3JEKTPOJIN3, CKOPOCTb XWMHYECKOM pEeaKIHH,
XMMHUYECKOE paBHOBECHE)

1.2

TEOPUU U 3aKOHBI (TEOpUsi XUMUYECKOTO CTPOCHHSI OpraHNMYeCKHuX BemecTB A.M.
bytnepoBa, Teopust ANMEKTpoONMTUYECKON Aucconuanuu, Ilepuoanuecknuil 3akoH
JI.V1. MenpeneeBa, 3aKOH COXpaHEHHUS] Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUMA
A3bIK XMMHMH, MHPOBO33DEHUECKHE 3HAHUs, JIEKALIME B OCHOBE IMOHUMAHMS
MMPUIUHHOCTHU u CHUCTEMHOCTH XUMHUYCCKUX ﬂBHeHHfI, COBpPEMCHHEIC
NPEICTaBICHUs O CTPOEHUM BEIIECTBA HAa aTOMHOM, MOJEKYISIPHOM H
HAIMOJIEKYIIIPHOM YPOBHSAX

13

[MPCACTABJIICHUA O MCXAaHU3MAX XHMUUYCCKUX peaKHHﬁ, TCPMOJAUHAMHUYCCKUX U
KHHCTHYCCKUX 3aKOHOMCPHOCTAX HUX MPOTCKaHHA, O XMMHUUYCCKOM pPaBHOBCCHH,
JUCIICPCHBIX CUCTCMAX

14

(aKTONIOTHYECKHUE CBEJEHUS O CBOMCTBAxX, COCTaBe, MOJYUYCHHH W O€30MacHOM
WCTIIONB30BAaHUH BKHEHIIIMX HEOPTAaHUYECKUX M OPTaHUYECKUX BEUIECTB B OBITY
Y IPAKTUYECKON IeATETbHOCTH YEeJIOBEKA

1.5

oOIye HayyHble TNPUHIMIBI XMMHUYECKOTO TPOU3BOACTBA (HAa TMpuUMepe
MIPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJIa, mepepadoTKu HeDTH)




CdopMHpPOBAaHHOCTH YMEHHUIA BBISIBIISTH:

2.1

XapPaKTCPHBIC IIPU3HAKHM W B3aUMOCBA3b H3YUCHHBIX HOHHTI/II‘/'I, IMPUMCHATDH
COOTBCTCTBYIOIIUC MMOHATUS IPU OIMMMCAHUN CTPOCHUA U CBOICTB HCOPTaHNYICCKUX
N OPraHNM4YCCKHX BCUHICCTB U UX npeBpameHHﬁ

2.2

B3aMMOCBSI3b XHMUYECKUX 3HAHUM C HOHATHSIMH H MpEaACTaBICHUAMU OPYTrux
MMpEeaAMETOB JIA 0Oosiee OCO3HAaHHOTO IOHHMAHHWS WM OOBSCHEHMS CYIIHOCTH
MaTCpUuaJIbHOr0 CIMHCTBA MUPaA

CdopMHPOBAaHHOCTh YMEHHUSI UCIIOJIb30BaTh:

3.1

HaMEHOBaHUS XHUMHYECKUX COeIUHEHHI MEXyHApOIHOTO como3a
TEOPETHYCCKOM W TPHUKIAJAHOW XUMHUU W TpPUBHAIbHBIC Ha3BaHUs BEIIECTB,
OTHOCSIIIIUXCST K M3YyYEHHBIM KjlaccaM OpraHMYeCKuX U HEOpraHM4YeCKUxX
COECIUHEHUN

3.2

XUMHYECKYI0 CHMBOJIUKY JUISI COCTaBICHHS (HOPMYST HEOPTaHMYECKUX BEIIECTB,
MOJICKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX W CKEJICTHBIX)
(hopMyJ1 OpraHUYECKUX BEIIECTB

CdopMHPOBAaHHOCTh YMEHHUS KJIACCU(DUIIUPOBATD:

4.1

HCOPTaHUYCCKUC BCUICCTBA, CaMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAaHHA U KPpUTCPUHU
JJIA KJ'IaCCI/I(bI/IKaI_[I/II/I HN3Yy4aCMbIX XUMHWYCCKHUX 00BEKTOB

4.2

OpTraHU4YC€CKUC BCUICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAaHHA U KPUTCPUUN IJIA
KJ'IaCCI/I(bI/IKaI_[I/II/I HN3Yy4aCMbIX XUMHUYCCKHUX 00BEKTOB

4.3

M0 Pa3IMYHbBIM MPU3HAKAM (UHCITY U COCTAaBY pEarupyroIIuX BEIIECTB, TEIIJIOBOMY]
ahdexTy peakunu, U3MEHEHUIO CTEIEHEW OKHUCIECHHUS SJIEeMEHTOB, 00pPaTUMOCTHU
peaKiuy, y9acTHIO KaTaanu3aTopa)

CdopMHpOBAaHHOCTH YMEHUS XapaKTEPU30BATh AIEKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM M BO30Y>KIEHHOM COCTOSHMHM) U MOHOB XMMHUYECKHX SJIEMEHTOB 1 - 4
nepuonoB Ilepuogumueckoir cucremsl .M. MenaeneeBa W HX BaJCHTHbBIC
BO3MOXXHOCTH,  HCIONB3yd  MOHATHS  s-,p-, d-3J€KTpOHHBIE — OpOUTAIH,
PHEPreTUYECKUE YPOBHU

C(l)OpMI/IpOBaHHOCTB YMCHHUA OOBSICHATH 3aKOHOMCEPHOCTU H3MCHCHUS CBOICTB
XUMHUYCCKHUX OJJICMCHTOB U 06pa3yeMr,1x MU COG}II/IHGHI/II\/JI mo mnepuomaaM Hu

rpymnmnam

CdopMHpOBaHHOCTh YMEHHUSI COCTABIIATH YpPaBHEHHUS XHUMHUYECKHX peakUuid U
pPacKpbIBaTh UX CYIIHOCTD:

7.1

OKHCIINTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKquI moCcpeacTBOM COCTaBJICHUA
QJICKTPOHHOT'O OajaHca 3THX peaKI_II/Iﬁ

7.2

YPaBHCHHA peaKHI/IfI PAa3JIMYHBIX THIIOB; IIOJHBIC MU COKpaIIIéHHI)IG YpaBHCHUA
peaKHI/Iﬁ HOHHOI'O O6M€Ha, YUUTBIBAsA YCIIOBUS, IIPU KOTOPBIX 3TH PEAKIHUU UOAYT
J10 KOHIIa

7.3

peakiMii  TMIpoJn3a, peakuud  KOMIUIeKcooOpa3oBaHHMs  (HAa  mpuMepe
TUIPOKCOKOMITJIEKCOB IIMHKA U QJIFOMHHHSI)

C(bOpMI/IpOBaHHOCTB YMCHHUS IMOATBCPIKAATD!:

8.1

Ha KOHKPETHBIX MpHMEpax XapakTep 3aBUCHUMOCTH PEaKLIHMOHHOM CIOCOOHOCTH

OpraHMYECKHX COEAMHEHUN OT KPaTHOCTH W THIIA KOBAJIEHTHOM cBsizu ( ©- u A-
CBSI3M), B3AaUMHOIO BIIMSHHUS arOMOB M TIPYyIIl aTOMOB B MOJIEKYJIAX, a TAKKE OT|
0COOCHHOCTEHN peau3allii pa3InyHbIX MEXaHU3MOB NPOTEKAHUS peaKuil

8.2

XapakTepHbIE  XMMUYECKHE  CBOWMCTBA  BEILECTB COOTBETCTBYIOILUMHU
SKCIIEPUMEHTAMM U 3aIIUCSIMU YPABHEHUN XUMUYECKHUX PEaKIUN

CdopMHpPOBAHHOCTh YMEHHS XapaKTEpHU30BaTh COCTaB U BaKHEWIIIME CBOICTBA
BEIECTB, MPUHAJICKAIINUX K ONMPEACIEHHBIM KJIacCaM W TPYIaM COSIUHEHUN
(mpocThle BemIeCTBa, OKCUABI, TUIPOKCUIBI, COJH; YIIEBOAOPOABI, MPOCTHIC
S(UpkI, CIUPTHI, PEHOIBI, aTbETHIAbI, KETOHBI, KAPOOHOBHIE KHUCIIOTHI, CJIOKHBIC

A(UPEL, JKUPBI, YIIICBOIbI, aMIUHBI, AMHHOKHCIIOTHI, OCIIKH )
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ChopMupoBaHHOCTh YMEHHS MPOBOIUTH PACUETHI IO XUMHUYECKUM (opMylaM |
YpaBHEHMSIM XMMUYECKHX PEaKLUH C HCIOIb30BaHHEM (PU3NYECKUX BEJIMYMH:!

10.1

Macchl (00bEMa, KOMMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIH OIHO U3
MCXOJHBIX BELIECTB JAaHO B BHUJE PACTBOpa C ONpeAeNEHHOW MacCcOoBOM aoJjeit
pPacTBOPEHHOTO BEIIECTBA MIIH JIAHO B U30BITKE (MMEET MPUMECH )

10.2

MacCOBOM MJIM 0OBbEMHOM JIOJIM, BBIXOJIAa TPOAYKTa PEeaKIIuU

10.3

Ter10Boro d(dekra peakuuii

10.4

00BEMHBIX OTHOIIIEHHH Ia30B

10.5

M0 HAXOXKJECHUIO XUMHUYECKOU (DOPMYIIBI BEIIECTBA

11

BnaneHne cuctemMoi 3HaHMM O METOAX HAyYHOIO NO3HAHUSA SIBJICHUM NPUPOJBI,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX M YMEHME NPUMEHATH 3TU 3HAHUS IIpU
SKCIEPUMEHTAIbHOM HCCIIEIOBAHUM BEIECTB U AJI OOBSCHEHUS XHMHUYECKHUX
SBJIICHUM, UMEIOIIMX MECTO B NIPUPOE, MPAKTUUECKON IEATEIBHOCTH YEJIOBEKA U
B [IOBCEIHEBHOM JKU3HU

12

CdopMHpOBAaHHOCTh YMEHHUS MPHUMEHSTH (MUCIONIB30BATh) 3HAHUS O COCTABE U
CBOMCTBAax BEILIECTB JUIsl SKCHEPUMEHTAIbHOW NMPOBEPKH T'MIIOTE€3 OTHOCUTEIIBHO
3aKOHOMEPHOCTEH MPOTEKAaHWUS XUMHUYECKHX PEaKIHil ¥ MPOTHO3UPOBAHUS
BO3MOKHOCTEM KX OCYILIECTBJICHUS; CHCTEMHBbIE XUMHUYECKHE 3HAHUS s
OOBSCHEHMS] W TIPOTHO3MPOBAHUS SIBIICHUM, WMEIOIIUX E€CTECTBEHHOHAYYHYIO
MPUPOLY; ISl HPUHATUS TPAMOTHBIX PEUICHHI Mpo0iIeM B CUTyalHsIX, CBI3aHHBIX
C XUMHEN

13

ChopMupoBaHHOCTb ~ yMEHHMsI IUIAHUPOBaTb M MPOBOAUTH  XUMHUYECKHIl
OKCIICPUMCHT (HOHy‘ICHI/Ie N U3Yy4YCHUC CBOMCTB HCOPraHNYCCKHUX U OPTraHNYCCKUX
BEIIECTB, KAYECTBCHHBIC pEAKIHMU YIIEBOIOPOAOB pPAa3JIMYHBIX KJIACCOB |
KHCJIOPOJICOACP)KAIINX OPTaHUYECKUX BEUIECTB, PEIICHUE IKCIIEPHUMEHTAIbHBIX
3aJa4 10 pacHO3HABaHUIO HEOPraHMYECKUX U OPraHMYeCKHUX BEIECTB) C
coOroIeHNEeM MpaBuJl 0€30MaCHOr0 OOpaIIeHHs ¢ BEIeCTBaMU U J1a00paTOPHBIM
oOopynoBaHueM; (GOpPMYIHpOBAaTh €M  HUCCIENOBAHUSA; MPEACTaBIATh B
paznuuHOi opMe pe3yabTaThl HKCIIEPUMEHTA, aHATU3UPOBATh U OIEHUBATH WX
JTIOCTOBEPHOCTh

14

ChopMUPOBAaHHOCTP ~ YMEHHUSI  OCYIIECTBIISATH  IIE€JICHANIPABICHHBIM  MOMCK
XUMHUYECKON HH(pOpMAlMK B Pa3NUYHBIX HMCTOYHUKAX (HaydHas MU y4eOHO-
Hay4yHasi JUTEparypa, CpeAcTBa MaccoBoi uHpopmaruu, ceth WHTEpHET U
IpyTue), KPUTHYECKHU aHaJIN3UpPOBATh XUMHUYECKYIO uH(pOpMaIHIo,
nepepadaThiBaTh €€ M HMCIOJIb30BaTh B COOTBETCTBUH C MOCTABICHHOW y4eOHOMH
3agaden

15

ChopMUPOBAaHHOCTh YMEHHUSI MPOTHO3UPOBATH, AHAJIU3MPOBATH W OIEHUBATH
WH(GOPMAIUIO C MO3UIIUN IKOJIOTUIECKON O€301MacHOCTH MOCIEACTBHI OBITOBOM U
MPOU3BOJICTBEHHOW JIEATETLHOCTH YEJIOBEKa, CBS3aHHOW C TiepepabOTKoOn
BEIIECTB; C(HOPMUPOBAHHOCTh YMEHHI OCO3HABAaTh OMACHOCTh BO3JEHCTBUS Ha
’KMBBIC OpPraHu3MBbI onpeﬂenéHme B€OICCTB, ITOHHMMAas CMBICI II0Ka3aTeisa
MpeIeNbHON JOMYyCTUMON KOHIIEHTPAILMU, W TOSCHITh Ha MpHUMEpax CIOCOOBI
YMCHBIICHUA W NTPCAOTBpPALICHHUA HUX BPECAHOIO BOSHCﬁCTBHH Ha OpraHusm
YeJI0BEKa

Taoauna 15.5

ITepedennb 2j1eMeHTOB coep:kaHus, nposepsieMbix Ha EI'D mo xumuu

Kon

[IpoBepsiemMblil 3IEMEHT CONIEPIKAHUS

Teopernueckre OCHOBbI XUMUHU
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Crpoenue BemectBa. CoBpeMeHHass MOAENb CTpOeHHs atoma. Pacrmpenenenue
DIIGKTPOHOB [0 DJHEPreTHYecKuM ypoBHSAM. Kraccudukamuss XUMHYECKUX
hrieMeHTOB. OCOOCHHOCTH CTPOCHHSI SHEPTeTHUECKUX YPOBHEH aToMOB (s-, p-, d-
prieMeHTOB). OCHOBHOE M BO30YXKIEHHOE COCTOSHUS aTOMOB. OJIEKTPOHHAas
koH(uUrypanus aroma. BaneHTHbIE AIEKTPOHBI

1.2

[lepuoguueckass cucrema xumudeckux osnmemeHToB .M.  Menneneena.
Ousnueckuii cmbicn [lepuogmueckoro 3axona .M. Menaeneesa. IIpuuunbl u
3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB AJIEMEHTOB U MX COCIMHEHUH T10 NIEPUOIaM
W TrpymnmnaM. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB TIPOCTBIX BEIIECTB,
BOJOPOJAHBIX COCTMHEHUH, BHICHIUX OKCHUJIOB U THIPOKCUIOB

1.3

BasieHTHOCTB. DieKTpooTpUliaTeabHOCTh. CTENeHb OKUCICHUS

14

Bunbl XxuMu4yeckor CBsA3M (KOBaJICHTHAs, MOHHAS, METAJUIMYECKasi, BOJIOPOIHAsA)
1 MEXaHM3MBI e€ 00pazoBaHus. MeXMOJICKYIIIpHBIC B3aUMOICHCTBHsI. BerecTBa
MOJICKYJIISIPHOTO ¥ HEMOJIEKYJISPHOTO CTpOE€HUs. THuIbl KpPUCTAUIMYECKHUX
peiérok. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON pEeIETKU

1.5

XuMUYecKass  peakius. Kinaccudukanuss  XMMHYECKUX  peaKIui B
HEOPraHUYeCKON M OPraHNYEeCKOW XUMHUU. 3aKOH COXPAHEHUSI MACChI BEIICCTB

1.6

CKOpOCTh peakinu, e€ 3aBUCUMOCTh OT Pa3IUYHbIX (PAKTOPOB

1.7

TerutoBsie 3¢ hekThl xXuMHYECKUX peakuuid. TepMoXuMUYeCcKie YpaBHEHHS

1.8

OOparumble peakuuu. XuMuyeckoe paBHoBecue. DakTopel, BIHAIOLIME HA
COCTOsIHME XuMH4ecKkoro pasHoBecus. [Ipunnun Jle [larense

1.9

DnekTposmTrueckas aucconnanus. CuiapHbIe M cliabbie 3eKkTpoiauThl. Cpena
BOJHBIX PAcCTBOPOB BEIIECTB: KHCJAsA, HEUTpaibHas, 1ienouHas. CrerneHb
nucconuanuy. Peakimy HOHHOro oOMeHa

1.10

['unponus coneii. MoHHoe mpousBeneHue Boabl. Bomoponuslii moka3arens (pH)
pacTBopa

1.11

CriocoOb! BeIpa)ke€HHsI KOHIIEHTPALMU PaCTBOPOB: MAaccoOBasi J0JIs1 paCTBOPEHHOTO
BEIIECTBA, MOJIIpHasi KOHIEHTpauus. HacbllleHHble W HEHachIIICHHbIE
pacTBOpBI, pacTBOPUMOCTb. KpucTamioruaparst

1.12

OKHCIUTENTbHO-BOCCTAHOBUTEbHBIE peakiuu. [loBeeHne BEMIECTB B Cpenax ¢
pa3HbIM 3HaYeHHueM pH. MeTo/bl aeKTpoHHOTo OanaHca

1.13

DJIEKTPOJI3 PACTBOPOB M PACIIABOB COJICH

OcHOBEI HeOpFaHquCKOﬁ XHUMHHU

2.1

Knaccudukanus HeopraHuueckux coenquHeHuil. Homenknarypa HeopraHnueckux
BEILECTB

2.2

XUMHYECKHE CBOWCTBA BAXKHEHINIMX METAJJIOB (HATpUW, KU, KaJbIIUi,
MarHuii, aJqlOMHHHMA, ITUHK, XpPOM, >K€Ie30, Melb) U UX coeauHeHuil. Oouue
CroCOObI MOJTYYEHUSI METAJLJIOB

2.3

XUMHUYECKHE CBOWCTBA BaXXHEMIIMX HEMETaNIoB (TajlOTeHOB, CEphl, a30Ta,
docdopa, ymepona U KpeMHHMs) U HUX  COEAMHEHUH  (OKCH[OB,
KHUCIIOPOJICOACPIKAIIMX KUCIIOT, BOAOPOIHBIX COSTUHEHHN)

2.4

['eneTnueckas CBSI3b HCOPTaHNMYCCKUX BCHICCTB, MPHHAMICKAIIUX K Pa3IMYHBIM
KJIacCaM

2.5

Nnentudukanus HeEOpraHWYECKHX CcoenuHeHn. KadecTBeHHBIE peakiuu Ha
HEOPraHUYECKUE BEIIECTBA U HOHBI

OCHOBBI OPraHUYECKOW XUMUU

3.1

OCHOBHBIE TOJIOKEHUSI TEOPUM XUMHUYECKOTO CTPOEHHUSI OpPraHUYECKHX
coequHennii A.M. BbytnepoBa. YmiepoAaHbIil CKEIET OpPraHHMYe€CKON MOJICKYIIbI.

KparHocTh XMMUYECKOW CBS3U, T - U E-CBSI3HU. SP 3-, sp 2-, Sp-THOpU N3N
opOuTaneil aToMOB yriiepoaa. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO
cTpoeHus MmoJiekyn. ['omosoru. [omonorndeckuii psia. M3omepusi u u3oMepsl

3.2

[lonatue o  ¢yHkuMoHanbHOM  rpymme.  OpueHTauMoOHHbIE  A(PQEKTHI




3aMECTUTEIIEN

3.3

[IpencraBinenue o kilaccuUKalMK OpraHudyeckux BemiecTB. HomeHkiarypa
OPraHMYECKUX COEIMHEHUN (CHUCTEMaTHYecKas) U TPHUBUAIbHBIE HA3BAHUS
BAKHEUINX MPEJCTABUTENEH KJIACCOB OPraHUYECKUX BEIECTB

3.4

CBoOOAHOpaIMKaIbHBIE M HMOHHBIM MexaHu3Mbl peakuuu. llonarue o
Hykaeoduie u anexrpoduie. [IpaBuno MapkoBaukosa. [IpaBuio 3aiinieBa

3.5

Ankanbl. XMMHUYECKHUE CBOMCTBA aJKaHOB: TaJIOT€HUPOBAHUE, JETUAPUPOBAHUE,
TEPMHUUYECKOE pAa3OKEHUE, KPEKHHI, Hu3oMepusauus, ropenue. Ilomyuenue
ankanoB. [luknoankanel. Croenuduka CBOWCTB IMKJIOATKAHOB C  MaJbIM
pa3MepoM I1uKiIa. Peakuyuu nprucoeAMHEeHNs U paIuKaJIbHOTO 3aMElICHHS

3.6

AnkeHbl. XMMHUYECKHE CBOICTBA: peakLUUU IPUCOEINHEHUs (TaloreHUpOBaHUE,
IUJIPUPOBAaHUE, I'MIPOraJOreHUPOBAaHKUE, T'MIpaTalys), TOPEHUs, OKHCICHHUS U
nonuMepusanuu. [IpomeinuieHHble U 1a00paTOpHBIE CHOCOOBI MOTYYEHUS
AJIKEHOB

3.7

AJIKaaueHbl. XHMHWYECKHE CBOWCTBA aJKAJIMECHOB: PEAKUHUH MPUCOEAUHEHHUS
(rugpupoBaHue, TalOTeHUPOBAHHE), TOpeHUs U mnonuMmepusauuu. llomydenue
aJIKaJINEeHOB

3.8

AnkuHbl. XMMHUYECKHE CBOMCTBA: pPEAaKLUU MPUCOETUHEHUs (IaJlOTeHUPOBaHUE,
THJIPUPOBAaHUE, THIpATAIHs, THIPOTaJOreHHPOBAHHE) KAaK CIIOCO0 TOTydeHUs
MOJMMEPOB M JAPYIHX MOJE3HBIX NpOAyKTOB. Peakuuu 3amemenus. [opeHue
alleTUJIEHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHM JJI CBAPKU M PE3KU
MeTa/u1oB. [IpuMeHenue aneTuieHa

3.9

Aperbl. XWMHYECKHE CBOHCTBAa O€H30JIa: pPEAKIHH  JJIEKTPOPUIBHOTO
3aMeleHus, MpUcOoeNuHeHusl (TUIpUpOBaHUE, TaloreHupoBaHue). Peakius
ropeans. OCOOCHHOCTH XMMHYECKHUX CBOWCTB Toiyona. [lomydeHue OeH3oma.
OCOoOEHHOCTH XMMHUYECKHX CBOMCTB cTHpona. Illomumepusauus cruposa.
CrniocoObl noy4eHus 1 IpPUMEHEHNE apOMAaTHYECKUX YITIEBOIOPO/IOB

3.10

Couptel. IlpenenbHble  OIHOATOMHBIE COHUPTHL. XHMHYECKHE CBOMCTBA:
B3aMMOJICUCTBHE C  HaTpUeM Kak CIOCO0  YCTAHOBJICHHS  HAJIMYUS
TUAPOKCOTPYIIBI, €  TajJOreHOBOMOpOJaMU  Kak  crmocod — MOTydeHHs
pacTBOpUTEIICH, BHYTPU- U MEKMOJICKYIIApHas JAeruaparanus. Peakius ropeHusl.
[lonmyueHue oTaHONa: peakiusi OpPOXKEHHs TIIOKO3bI, THIparanus ATHIICHA.
OTUJICHITIUKONb M TIUIEPUH KaK MPEICTaBUTENM TMPEACTbHBIX MHOTOATOMHBIX
CIIUPTOB

3.11

@®enon. Xumuueckue cBoilcTBa (eHona (peakuuu ¢ HaTpueM, T'MIIPOKCHIIOM
Hatpus, opomom). [Tonyuenue dpeHomna

3.12

AJ'II))IGFI/II[I)I. XuMHYecKne CBOMCTBA NpEaACIbHBIX aJIbACTUIOB: TUAPHUPOBAHUC,
KaueCTBEHHbIE pEaKIUU Ha KapOOHWJIbHYIO TIpymnmy (peakuus ''cepeOpsHOro
3epkana", B3aumozeiicteue ¢ ruapokcugom menu (II). Iomyuenue npenenbHBIX
albJETU/IOB: OKHCIEHUE CIUPTOB, THUApaTalMs aueTHwIeHa. ALETOH Kak
peACTaBUTENb KeTOHOB. OCOOEHHOCTH peaklMi OKUCIIEHUS alleTOHa

3.13

KapOoHOBBIE KHCIOTB. XWMHUUYECKHE CBOWMCTBA TMPEACIBHBIX OIHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMHUYECKHX CBOMCTB MYPaBbUHOM KUCIIOTHI.
[TomyueHue mpeneNnbHBIX ONHOOCHOBHBIX KApOOHOBBIX KHCIJIOT: OKHCICHUE
AJIKaHOB, QJIKEHOB, MEPBUYHBIX CHUPTOB, AJIBACTHAOB. BbicIiue npenenbHble U
HenpeaeIbHbIE KAPOOHOBBIE KHCIOTHI

3.14

Cnoxuble d3¢upsl u kupbl. CnocoObl TOTYYEHUS CIOXKHBIX 3(HUPOB.
Obparumocts peaknuu sTepuduxanuu. IlpuMeHneHue ciaoxHBIX 3(UPOB B
NUIIEeBOM M map(IOMEpHOM NPOMBIIUIEHHOCTH. JKUpPBI Kak CIOXHbBIE 3(PUPHI
[IMIEpUHA M BBICHIMX KapOOHOBBIX KHCIOT. XUMHUYECKHE CBONCTBA >KHUPOB:
rUJIpUpOBaHUe, OKucCieHue. [Waponu3, WM OMBIICHHE, >KUPOB KaK CIIOCO0
[IPOMBIIIIJICHHOTO TOJIyYEHHs] COJed BBICIIMX KapOOHOBBIX KHCIOT. Mblia Kak




COJIM BBICIIUX Kap60HOBbIX KHCIIOT

3.15

XUMHUECKHEe CBOICTBa INIOKO3bl: PEAKIMU C Y4YyaCTHEM CIHUPTOBBIX U
JIBJCTUAHON TPYNI M MOJOYHOKHCIOEe Opokenue. [IpumeHeHue TIIOKO3BI, €&
3HaueHHUE B XKU3HEICATEIbHOCTH OpraHu3ma. Jlucaxapuipl: caxapo3a, MajbTo3a.
BoccranaBnuBaromue M HEBOCCTAHABIMBAIOLIME —AMcaxapuibl. [uaponus
nucaxapunoB. Ilonucaxapuasl: kpaxmai, DimkoreH. CTpoeHHe MaKpOMOJIEKYI
KpaxMaja, I[IMKOIeHa WM Leuntonao3bl. Dusnueckue CBOMCTBAa Kpaxmala u
LEeJTI0NI03bl.  XMMHUYECKHE CBOMCTBAa Kpaxmania: TUApPOIM3, KayeCTBEHHAas
peakiys ¢ MOAOM. XUMHUYECKHE CBOMCTBA LEIUIIOJIO3BL: THIPOJIN3, MOIy4CHHE
>pupoB wnewnoso3pl. [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
alleTaTHbIN MEINK)

3.16

AMHHBI. AMHHBI KaK OPTraHMYECKUE OCHOBAHUS: PEAKIIUU C BOJOM, KUCIOTAMH,
peakiusi TOpeHUs. AHWIUH Kak TIPEICTaBUTENIb apOMaTHYECKUX aMHUHOB.
XHWMHYECKHE CBOMCTBA aHWJIMHA: B3aMMOJCHCTBHUE C KHUCIOTaMH, OpOMHOM
BOAOM, oOKucieHue. I[lonydyeHne aMHMHOB AJIKWUJIMPOBAHMEM aMMHaKa |
BOCCTaHOBJICHUEM HUTPOIPOU3BOIHBIX YITIEBOAOPOIOB

3.17

AMMHOKHUCIIOTBI U O€JNKH. AMHHOKHUCIOTHI Kak amM(OTEpHbIE OpraHUYEeCKUE
coequHeHusl. OCHOBHBbIE aMHHOKHCIOTHI, OOpasyromue Oenku. XUMHUECKHe
CBOMCTBa OEJIKOB: TMJIPOJIN3, JACHATYypalUsl, KaYeCTBEHHbIE (LIBETHBIE) pEaKIUU
Ha OeKu

3.18

CrpoeHue M CTpPyKTypa HOJIMMEPOB. 3aBUCUMOCTb CBOMCTB IOJIMMEPOB OT
CTpOoeHUsI MoOJeKyd. OCHOBHbIE CHOCOOBI MOJYYEHHS BBICOKOMOJIEKYISPHBIX
COEMHEHUI: peakuuu NojJuMepu3aluu U nojukoHjeHcauuu. Knaccudukanus
BOJIOKOH

3.19

WNneHTudukanus OpraHMYECKUX COCIWHEHUH. PeleHne sKCrepUMEHTaTbHBIX
3a7a4 Ha pPaclio3HaBaHUE OPraHUYECKUX BEIIECTB

3.20

['eneTmueckas CBA3b MCXKAY KilaCCaMU OPraHnYCCKUX COG}II/IHGHI/Iﬁ

XUMUS U )KU3Hb

4.1

XuMusi B TOBceqHEBHOM >ku3HU. IlpaBuna Oe3omacHoil paboThI C €AKUMH,
rOPIOYMMHU M TOKCHYHBIMH BEIIECTBAMH, CPEACTBAMHU ObITOBON XUMHUH

4.2

XUMUA U 3[0POBbE. XUMHS B MEAUIIMHE. XUMHS U CEIBCKOE XO3IMCTBO. XUMUS
B TIPOMBIIIUIEHHOCTH. XUMHUS U DHEPTreTUKa: MPUPOAHBIN U MOMYTHBIN HeTAHOMI
ra3pl, WX cocTaB W wucnoibzoBanue. CoctaB HehpTHn U e€ mnepepaboTka
(TIpUpOAHBIE HICTOYHUKHU YTIIEBOJOPOIOB)

4.3

XuMuss W JKONOrus. XHMHYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeabl U €ro
nocnenctBus. OxpaHa rugapocdepsl, MouBkl, arMocepsl, Gpaopsl U ¢ayHbl OT
XUMHUYECKOro 3arpssHeHus. I[IpoOirema OTXOIOB M MOOOYHBIX MPOAYKTOB.
AJBTEpHATUBHBIE HCTOYHUKU YHEPTUH

4.4

OOmre mpeacTaBaeHUs O MPOMBIIUIEHHBIX CIIOCO0AX MONYYEHHUS] XUMHUYECKUX
BEIIECTB (Ha IpUMepe MPOM3BOJCTBA aMMHaKa, CEPHOM KHUCIOTHI). UEpHas u
nBeTHas ~ Metautyprus.  Crekio W CWIMKaTHasT  IPOMBILIUIEHHOCTD.
[IpombinuieHHass ~ opranudeckas  xumus.  CpIpp€ 11 OpraHUYECKOU
[IPOMBIIIUICHHOCTH

Tunel pacu€THBIX 3a7a4

5.1

Pacuétsl Macchl BemecTBa WiIM 00bEMa Ta30B IO HM3BECTHOMY KOJHUYECTBY
BEIIIECTBA, MACCE MM 00BEMY OIHOTO U3 yYaCTBYIOIUX B PEAKIIMU BEILECTB

5.2

Pacuétsl TerioBoro 3pdexra peakuuu

5.3

PacuéTbl 00bEMHBIX OTHOIIEHUH Ta30B MIPU XUMUYECKUX PEaKIUIX

5.4

Pacuérsl Macchl (00bEMa, KOMMYecTBAa BEIIECTBA) MPOJYKTOB PEAKLUHU, €CIU
OJTHO M3 BELIECTB JIaHO B U30BITKE (MMEET MPUMECH)

5.5

Pacuétel MaccoBoli wiM OOBEMHOW JONMHM BHIXOAA MPOAYKTAa PEAKIIUH OT
TEOPETUYECKH BO3MOXKHOTO




5.6

Pacuétel Macchl (00bEMa, KOMMUYECTBA BEILIECTBA) MPOJAYKTa PEAKINHU, €CIIU OJHO
W3 BEUIECTB JIaHO B BHUJE pPAcTBOpa C OINPEACIEHHOW MAacCOBOM JIOJIEH
pacTBOPEHHOIO BEUIECTBA

5.7 Pacuétel ¢ wucnonb3oBaHMEM TMOHATHN  "MaccoBas gonsa", "MomasgpHas
KOHILIEHTpalnus'", "pacTBOpUMOCTD"
5.8 HaxoxaeHue MOJIEKyIsspHOW (OpMyIIbI OpraHMYECKOro BEIIeCTBa I10 €ro

[JIOTHOCTA M MAacCCOBBIM JIOJIIM 3JIEMEHTOB, BXOJSIIUMX B €r0 COCTaB, WJIH IO
[POAYKTaM CrOpaHus




